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N Ow! ] A Million More Homes Can Affor 


a Genuine G-E Refrigerator! 


“THAT G-E’s THE KIND I'll be getting for yow when we have our own little 


place. It's sure a swell looking job and I s the famous General Electric 


sealed-in-steel Monitor Mechanism, too!” So little money buys so much 
General Electric Reftigerator this year that practically everybody can now 
afford one. This first choice of millions is now popularly priced! 


Triple Tape 


REFRIGERATOR 


POPULARLY PRICED! Never be- 
fore so much General Electric 
Refrigerator value for your money. 
LOW CURRENT COST! Famous 
sealed-in-steel G-E Thrift Unit 
now produces even more cold 


with less current than ever. ALL-STEEL CABINETS. Superbly styled cabinets are 
LONG LIFE! An unsurpassed sturdy all-steel construction with one-piece por- 
record for enduring economy. celain interiors and latest convenience features. 
Hermetically sealed mechanism Super Freezer is stainless steel that cannot chip 
carries 5 years performance pro- nor tarnish. The new G-E Quick Trays provide 
tection, a plan originated by G-E. faireedrecdinpantl instecticeicubeceleaer ‘Ted 
” cubes or a trayful can be released in seconds. 


OIL COOLING. The simple sealed-in-steel GENERAL ELECTRIC CO., SPECIALTY APPLIANCE DIVISION, NELA PARK, CLEVELAND, O. 
G-E mechanism is permanently supplied 
with oil that is forced under pressure 

tet GENERAL @ ELECTRIC 
pumped to the outer casing and thus the 

generated heat is dissipated into the sur- 
rounding air. This General Electric fea- THE ORIGINAL ALL-STEEL REFRIGERATOR 
ture means low current cost and long life. 


THOUSANDS OF YEARS AGO, a savage 


+ ? 
omina eteor S Fed atellie saencectea ike 
from it—beat it into a crude spearhead. 


Thus began the Iron Age! Read how 


Plymouth treats metals today—to give 
ul rs Go I 0 @ a you the brilliant performance and econ- 
eee omy of ‘‘the car that stands up best!” 


LEONID METEOR 
55 MILES 
FROM EARTH 


discovery of how touse metal was a day, Plymouth scientists produce special alloys —shows all its elements! Plymouth’s 
big step forward. Read about the just as precisely as a pharmacist mixes drugs. flexible, Amola steel springs resulted 
better metals that gointo Plymouth! Example: Plymouth’s super-hard pistons. from such advanced metallurgy. 


1 Meteors Carry metal ores! Man’s 9 4000-Year-Old Spearhead found in Egypt.To- 3 This Electric Arc turns metal to vapor 


Bronze that’s 1/, Pure Oil! Here’s a Plymouth Fine as a King’s Sword is this steel Plymouth’s All-Steel Body is 
bushing made of marvelous Oilite. It looks like crankshaft. It resists strain and vi- formed into beautiful lines un- 
solid metal... but under pressure, oil oozes out! bration...has 4 main bearings...helps der pressure of 3 million lbs. The 
Plymouth had them first among low-priced cars. make Plymouth “smoothest. body is safer—and quieter. 


i o, Pe 


wf INVESTIN“THE CAR | 
HAT STANDS UP BES’ 


oe 
3 1938 Plymouth De Luxe 4-Door Sedan with Trunk delivers in Detroit for $815—other 


models as low as $645—including Federal taxes. State, local taxes not included. Seea Dodge, 
De Soto or Chrysler dealer. Plymouth Division of Chrysler Corporation, Detroit, Michigan. 
‘TUNE IN MAJOR BOWES’ AMATEUR HOUR, COLUMBIA NETWORK, THURS., 9 TO 10 P. M.,E.S.T. 


This workerisweldinga joint. Pioneer- 
ingin metalsmade Plymouthoneof the 
first cars with a Safety-steel body! 


7 “Meteor” Heat Makes Safer Bodies. 


Plymouth Builds Great Care 
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3 GRADES OF GASOLINE—3 GRADES OF CAR PERFORMANCE 


HERE’S WHY POWER DEPENDS ON THE 
GRADE OF GASOLINE YOU USE 


rprised to hear some of the 
Jeas uninformed people get about 
. They even expect top-grade per- 


Poor performance 
with “low grade”’ gasoline 


There is no anti-knock fluid (con 
low grade” gasolin; 
ause the spark must be 
your car dealerto prevent “knock” o1 


ing tetra- 

Power is 
rded by 
ping.” 


Good performance 
with “‘regular”’ gasoline 


Most regular gasolinet 
(con @ tetraethyl lead). The spark can be 
considerably advanced for more power without 
“knock” o1 


Best performance with 
gasoline containing “ETHYL” 


with ETHYL" is highest in all- 
anti-knock fluid 
(containing tetraethyl lead) so that the spark 
can be fully advanced for imum power 
and economy without “kn: or “ping.” 


TESTING CAR PERFORMANCE on ait- 


ferent grades of gasoline at an Ethyl Motor Clinic. 


ETHYL GASOLINE CORPORATION, manufacturer of anti-knock fluids used by oil companies to improve gasoline. 
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He‘d Like Us to Print 
On Colored Paper 


Your magazine has been a favorite of 
mine for three years. I have found the 
letters in “Our Readers Say” section 
very interesting. There have been re- 
quests for more of this and that, but I 
do not think anyone could arrange the 
book to serve better 
the diversified in- 
terests of so many 
readers. The inter- 
national flavor of 
the articles is com- 
mendable. I had 
long wished that 
“POPULAR SCIENCE of 
the Screen” would 
cometoourtheaters 
here, and was pleas- 
antly surprised 
when the latest in 
the series was presented at a show re- 
cently. One improvement I would like 
to suggest. I think if the paper of this 
fine magazine was tinted to cut down 
the glare from the high finish, it would 
add to the enjoyment of reading it.— 
AN.G,, Lachine, Quebec, Canada. 


AH, AT LAST! 


Says His Seed Experiments 
Were Mainly in the Field 


IN AN item on my chemical process for 
treating corn seed, you stated that pre- 
liminary experiments had been carried 
on in laboratories and hothouses. Al- 
though some laboratory work has been 
done, the main development of the proc- 
ess was accomplished in the open fields. 
The planting and sowing of these treated 
seeds has been going on successfully on 
fields of extensive acreage over a period 
of three years, not only with corn but 
also with a variety of other seeds. This 
year, for the first time, I produced ripe 
corn in far-northern Wisconsin, a dairy- 
ing area noted for its short growing sea- 
son.—Howard D. Sallins, Chicago, Ill. 


He Likes Gears and Levers, 
But Not Cranks 


Havine been a reader of your magazine 
for several years, I was very happy, last 
Christmas, to receive a two-year sub- 
scription as a gift. I have always en- 
joyed P.S.M. for its interesting articles, 
home-workshop projects, and depart- 
ments on chemistry and microscopy. 
However, when the February issue 
reached my mail 
box and I opened it, 
I was surprised to 
find an article on 
nudists, of all 
things. What do 
sensible people care 
about a lot of 
cranks who think 
it’s smart to run 
around naked in a 
back lot? While the 
article had a scien- 
tific basis, it seems 
to me that the character of the experi- 
ments did not merit the treatment you 
gave them. Nudism is just a passing 
fad, so why flatter it with consideration 
in a scientific magazine?—C.R.M., Green 
Bay, Wis. 


HEY, THIS NUDIST Fuss 
13 TRESPASSING ON 
My TERRITORY ! 
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The Lady Monkey’s Age 
Is No Secret Now 


Tue solution of D.L.H's problem 
about the monkeys is not what the read- 
er’s letter in the March issue said it is, 
it strikes me. I find that the monkey's 
mother is two and a half years old, mak- 
ing the rope fifteen feet long. Letting 
x equal the monkey's age when the mon- 
key’s mother was three times as old as 
the monkey, the age of the monkey's 
mother is found to be 5x, and the mon- 
key’s age 3x. Since the sum of these 
two ages is four years, x equals a half 
year, 5x equals two and a half years, 
and 3x equals one and a half years. The 
rope, therefore, weighs three and three- 
quarters pounds, and its length is fifteen 
feet, according to the conditions of the 
problem.—D.W.C., Medford, Mass. 


Divining Rods, Monorails, and 
Ghosts Interest This Reader 


With regard to the question raised 
by J.C., of Charleston, S.C., I believe 
that if ghosts are semitransparent, then 
light will shine through them, so they 
will not affect the photo-electric cell. 
As for E.C.O,, of Mobile, Ala., I read in 
a popular encyclo- 
pedia that the pow- 
er to locate under- 
ground streams 
with divining rods 
was inherited, and 
only certain fami- 
lies could use it. I 
haven’t seen any- 
thing in your mag- 
azine on model 
railroads of the 
overhead type that 
operate on a single 
upper rail. I suppose on a train of this 
type there would be no speed limit, pro- 
viding the necessary power was avail- 
able. I have very much enjoyed your 
articles on the laws of science, and hope 
to see them continued in the magazine 
for a long time to come—J.S., Van- 
couver, B.C., Canada. 


Try This One Out on Your 
High-School Algebra 


Here is a problem given in a recent 
high-school algebra examination. Forty 
people wish to reach a point twenty-nine 
and a half miles away. The only avail- 
able conveyance is a bus which has a 
capacity of twenty passengers and can 
go at an average speed of twenty-four 
miles an hour. The party is divided in- 
to two groups which start at the same 
time. The first group starts on foot, 
walking at an average rate of four miles 
an hour. The second group rides in 
the bus a certain distance and then 
walks the rest of the way at an average 
speed of three miles an hour. The bus 
returns to meet the first group and to 
carry it the rest of the way to the com- 
mon destination. How far should each 
group walk in order that all may arrive 
at the destination at the same time? 
Incidentally, in seeking a solution of 


the problem, disregard any of the pos- 
sible variable factors involved in the 
stopping and starting of the bus.—E.D.C., 
Cincinnati, Ohio. 


A Good Way To Draw 
Good Free-Hand Circles 


Tis little trick of drawing a good 
circle free-hand is probably old stuff— 
but I didn’t know it, 
until the other day. 
Just lay the paper 
on a smooth table 
top; put the nail of 
your second finger 
where the center is 
to be; hold the pen- 
cil firmly with the 
point extended to 
the desired radius, 
and twirl the paper 
in a complete circle 
with your other 
hand. That's all there 
you'll find it comes 
Woodbridge, N.J. 


Only the Unusual Thrills 
This Stamp Collector 


I wave been buying Porviar Science 
off and on for several years now from 
my news dealer. My last buying spurt 
started with the December 1937 issue, 
when I read with interest the article en- 
titled, “Stamp Detective Solves Mysteri- 
ous Crimes.” You've guessed it. I'm a 
stamp collector and would like to see 
a page or two devoted to stamps in every 
issue. Not the usual stuff found in reg- 
ular stamp magazines, but something on 
the science of stamps like the detective 
piece. There's plenty of good stamp 
material that belongs in such a maga- 
zine as Popvtar Science.—L.L.MecM., 
Benton Harbor, Mich. 


He Still Must Stoop 
To Pick Them Up 


Tue item on page 76 of your March 
issue suggesting mosquito netting as 
backstops and side walls for table-ten- 
nis outfits, prompted me to pass along a 
suggestion that will aid in retrieving 
balls that roll under the table. Being 
rather stout, I got tired of climbing un- 
der the table every few minutes to pick 
up balls. So I “bor- 

rowed” a length of 
strand rubber from 
a model airplane 
my youngster had 
flown into every ar- 
ticle of furniture in 
the house. I tied 
one end of the 
strand to one leg of 
the table about an 
inch from the floor. 
Then I stretched 
the other end taut, 
and tied it to the leg diagonally oppo- 
site at the other end of the table. 
Throughout its length, the strand is of 
just the right height to stop and usually 
hold against the (Continued on page 7) 
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is to it. And 
in handy.—P.F., 


WHY NOT A PING 
PONG POOCH? 
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floor nine out of ten of the balls that 
roll under the table. All the player has 
to do is give the rubber strand a snap 
with the toe of his shoe and the ball is 
snapped out from under the table— 
J.F.T., Tonawanda, Pa. 


Somebody Cable Him 
About the Rabbit 


Tus is a relay station on the cable 
route between Vancouver and Suva. I 
am a medical officer to the cable com- 
pany’s staff of 
twelve on this re- 
mote spot in the 
middle of the Pa- 
cific. The cable sig- 
nals come to us 
limping and feeble 
after their long 
journey, the long- 
est in the world, of 
2,500 miles from 
Bamfield, B.C. Our 
instruments here do 
a rejuvenation op- 
eration on them and send them off hop- 
ping nimbly on the 1,800-mile jaunt to 
Suva. Our nearest civilized neighbor is 
Honolulu, 1,100 miles away. To try to 
fight the awful boredom of our lonely 
existence, we cultivate hobbies. A few 
of us have taken to studying mathe- 
matics. We do most of our shopping 
with San Francisco firms by catalogue. 
Sometimes our “Frisco” agents, taking 
pity on our isolation, pitch a bundle of 
magazines into one of our quarterly 
cases. Irrespective of age, they are 
most welcome. And thus it happened 
that recently we had the good luck to 
get a few stray copies of your excellent 
publication, which have interested us in 
many ways. In particular, we got tre- 
mendous kicks out of a few math prob- 
lems, one of which, the rabbit problem 
in the June 1937 issue, refuses to sur- 
render to our elementary calculus. Per- 
haps if you let S.A.M. Know our plight, 
he might come to our rescue. If so, a 
little bunch of derelict mathematical 
tyros in this God-forsaken speck in the 
Pacific wastes will ever bless your name. 
—JJ.O., Fanning Island, via Honolulu. 


If the I. A. A. U. Hasn‘t Heard, 
Then Who Has? 


HOW CAN W! 


A typical Delco end-to-end battery installation on a 1938 Pontiac. 


Auromotive mechanics and repair men have long felt the need 
for a battery that could be serviced conveniently. Delco-Remy 
engineers have met this need with the new Delco end-to-end 
battery, a real innovation. Mounted under the hood, this new 
Delco end-to-end battery provides these important advantages: 


Your article, “Science Sets New Sports 
Records,” makes me wonder whether, 
in some parts of the world, supposedly 
uncivilized races may have established 
records that the International Amateur 
Athletic Union has never heard of. We 
borrowed our crawl stroke in swimming 
from the natives of the South Sea Is- 
lands, and perhaps 
tribal athletes of 
other lands excel in 
the technique of dif- 
ferent sports. I 
have read, for ex- 
ample, of ‘the “pil- 
lar jumpers” of an 
island near Suma- 
tra, where high- 
jumping is the na- 
tive sport. Every 
village has a solid 
stone pillar, about 
six feet high, where contenders may 
match their skill. Leaps of seven feet 
and more have been reported. It is true 
that the natives take their last running 
step from a “take-off stone” a foot or 
so above the ground, and your article’s 


(Continued on page 8) 
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Easily seen—closer check can be 
kept on water level and other 
service needs. 

Can be serviced without disturbing 
occupants of the car. 

No possibility of acid damage to 
upholstery. 

Sealed connectors minimize short- 
circuiting from tools inadvertently 
placed on the battery. 


Double baffle vent plugs, as 


The new Delco end-to-end battery is standard equipment on all 1938 
Buicks, Oldsmobiles and Pontiacs. Its long, narrow shape likewise 
makes it ideal for motor boats, trailers, and other uses. Sales and 
service requirements are available at United Motors Service Stations. 


illustrated, aid in condensing acid 
vapors, and prevent acid from 
escaping. 

Corrosion and loose connections 
can be detected quickly and 
corrected easily. 

Battery case cannot be damaged 
by thrown stones on gravel roads. 


Shorter cable to the starting 
motor assures more reliable winter 
starting. 
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ANDERSON, INDIANA 


World’s Largest Manufacturer of Automotive Electrical Equipment 


Please mention Porutan Sctexce MoNTHLy when answering advertisements in th's 


FOR MEN WHO 
DON'T MEAN MAYBE! 


@ Spick-and-span every minute is the first 
big MUST at Annapolis—and that doesn’t 
mean maybe! Midshipmen have to be 
well-groomed—get clean, close, long- 
lasting shaves in double-quick time. Half- 
mown whiskers are out! Only perfect 
shaves pass inspections. That's why 7 
out of 10 men at the U. S. Naval Acad- 
emy use Gillette Blades in their Gillette 
Razors every morning. 


REMEMBER IT'S YOUR FACE 


@ Your face is always on parade—wher- 
ever you go, night or day! Don’t make ita 
proving ground for shaving experiments. 
Demand Gillette Blades and get the 
world’s best shaves for less than a cent aday! 


Speed shaving—tone the skin—with Gillette Brushless 
Shaving Cream made with peanut oil. Big tube 256. 


PRECISION - MADE 
FOR EACH OTHER 


buys the worlds 
finest blades 


MORE SHAVING COMFORT FOR YOUR MONEY 


Ou Keaders Say 
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illuminating remarks about a jumper’s 
center of gravity explain the advantage 
this would give them. Still, if they had 
to compete under our rules, I am won- 
dering whether they might not be able 
to challenge even the remarkable record 
of six feet and ten inches made last 
year by Mel Walker of Ohio State— 
E.D.F., Bridgeport, Conn. 


This Is Carrying It 
to a Fine Point 


‘Tuere are several ways of looking at 
the problem stated recently in “Our 
Readers Say,” concerning the center of a 
spinning shaft. One way is this: The 
absolute center of a shaft is infinitely 
small. As the infinite smallness is ap- 
proached—there being no limit to this— 
there would be something smaller than 
the smallest particle of matter. I can- 
not conceive of this having any mass. 
Hence, it seems to follow that it could 
have no motion. Another way of look 
ing at it is according to the atomic 
theory. Breaking down the atom into 
its protons and electrons that are whir- 
ling through their orbits, we find that 
these are very widely spaced in relation 
to their sizes, and it is reasonable to as- 
sume that these particles rarely, if ever, 
cross the center of their unit of mass. 
In short, there is 
little likelihood that 
any part of any 
central atom in a 
spinning shaft ever 
crosses the center 
of the unit of mass 
of the shaft. There- 
fore a body such as 
this has no physical 
center. And if this 
is so, there is noth- 
ing either to stand 
still or to spin, ex- 
cept our heads from trying to figure 
out things like this—D.R.S., Boise, 
Idaho. 


A Practical Nudist 
Answers the Scientists 


Permit me to say at the outset that I 
think the title of the article, “Science 
Studies the Nudists,” in the February is- 
sue, is misleading, for the scientists are 
not studying the nudists but the effect 
of nakedness on themselves, presumably 
not nudists, It hardly seems scientific 
to say that, because of their own reac- 
tions to an environment to which they 
have not become acclimatized, they have 
discovered anything that justifies the ti- 
tle. My own experience and, more par- 
ticularly, that of my children—all of us 
have been nudists for twelve years—is 
that systematic exposure to the sun and 
air renders the body more and more im- 
mune to temperatures that the average 
body would find too hot or too cold. And 
here is something your scientists should 
be interested in. During the twelve 
years, my children have been free from 
all illness, except for a few colds which 
have occurred only on their return to 
school. One of my children, now eight- 
een, has never experienced a single day’s 
illness. I feel that if we consider why 
chickens or lambs born when the snow is 
on the ground are hardier than the later 
ones, or why the first leaves of sweet 
peas stand frost better than the later 

(Continued on page 9) 
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Here at last is a brand new and complete 
handbook for the Model Railway enthusi- 
ast. You will be amazed at the abundance 
of valuable and workable ideas it gives 
you. You will find dozens of inexpensive 
additions and fascinating improvements. 
You can save real money building and 
laying your track, making an automatic 
signal system, constructing bridges, cul- 
verts, tunnels, stations, semaphores, water 
tanks, coaling trestles, roundhouses, turn- 
tables, crossing gates, switches, etc. The 
detailed instructions and diagrams in this 
great book make it easy. 


EVERY MODEL RAILWAY 
ENTHUSIAST NEEDS THIS NEW BOOK 


How to utilize every bit of available 
space in laying out your system. How to 
provide for realistic landscape and scenery. 
The proper tools and materials. How to 
turn out smoke stacks, fire boxes, boilers, 
and wheels in your own shop. Complete, 
easy-to-follow instructions for building 
every kind of rolling stock. How to make a 
box car, gondola, refrigerator, tank, hopper, 
caboose, day coach, pullman, baggage and 
observation car. Complete plans, specifi- 
cations, drawings, diagrams, instructions, 
and scale blueprint for building the popu- 
lar Atlantic type locomotive. 


FOR THE BEGINNER OR THE EXPERT 


How to arrange for, proper power suppl 
making an illuminated Banal joard ant 
patcher’s track di gram. How to build and 
stall a block signal system, remote train con- 
trol, automatic couplers, relays, etc. Your home- 
made Model Railway can easily be perfected in 
somplete detail, with this guide book beside you. 
This great new manual of simple instructions, 
prepared by the editors of Popular Science 
jonthly, is guaranteed to please or money back! 


BRAND NEW! 
Just Published! 
256 Pages 
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ones, we are getting nearer to the science 
of the subject, which is one of heredity, 
environment, and acclimatization, rather 
than one of temporary, artificial rise 
and fall of temperature—C.W., Red- 
wood City, Calif. 


One-Man Duet Wants 
To Be a Trio 


In THE February issue, R.A., of Cor- 
vallis, Ore., announces his ability to hum 
one tune and whis- 
tle two others sim- 


ultaneously. Good  ""Od3'8S,3! 
for him! He cer- Woo! 
tainly “goes me one Yo0 


better.” But will he 
please let a fellow 
in on the secret? I 
realize that unless 
R.A. is a head doc- 
tor, he may have 
some difficulty, but 
won't he please 
try? T’d like to add 
another voice to the two I wrote you 
about in the letter you published in 
December.—W.W.H., Woodlynne, N.J. 


That Artificial Spa 
Has Him Steamed Up 


Wuar softies we are getting to be! 
First we had fireplaces that cooked us 
on one side while our spines froze on 
the other. Then we got steam heat that, 
despite its name, dried out the air un- 
til everybody caught cold. Then came 
air-conditioning, which is all very well 
as long as we stay in it, but makes us un- 
comfortable when we leave it even on 
the finest days. Now, of all things, I 
see in the March issue that some one has 
thought up a gigantic “artificial spa” 
that is to give us, by some wonderful 
magic, all the “benefits” of expensive 
health resorts, right in the heart of a 
city (for only $6,000,000!). All this is 
progress in reverse. One good outing in 
the country, rain or shine, cold or hot, 
can do more for our health than all the 
artificial, hocus-pocus “treatments” put 
together. We're suffering from a na- 
tional hypochondria, induced by just 
such ideas as this “artificial-spa” thing. 
Let’s quit being hothouse softies!— 
B.T.N., New York City. 


Phonograph-Needle Changer 
Should Be a Repeater 


AutHoucH I am very fond of the radio, 

the phonograph is my old stand-by. The 
ideal thing is a combination radio and 
phonograph. What I started out to 
write about is the item on page 102 of 
your March issue, describing a new 
Phonograph pick-up arm in which nee- 
dles may be inserted from the top, elim- 
inating the annoyance of inserting them 
from the bottom. 
This is a splendid 
invention, as far as 
it goes. All that re- 
mains to be done is 
to work out a sim- 
ple feeder that, at 
the touch of a but- 
ton, will automatic- 
ally drop a new 
needle into the hole 
as the old, dull one 
is released through 
the bottom. It ought 
to be a very simple matter to add this.— 
JD.R., Cleveland, Ohio. 
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KNOW HOW TO START...KNOW 
EACH STEP TO TAKE 


Before Going Too Far With Yo 


The Free Book shown here was prepared for inventors, to 
show them exactly what steps they must take to secure a 
PATENT. If you have an invention, you should send for 
this book AT ONCE. It will tell you exactly how an ap- 
plication for a Patent is made, what information you must 
furnish your attorney, and what steps he must take in 
order to protect your interests. Remember, inventing an 
article is one thing—securing the exclusive right to manufac- 
ture it, use it, or sell it is another. Without a U. S. Patent, 
you cannot expect to reap the profits that your invention 
may make possible. Send at once for this book. After you 
get that, you'll know exactly what to do to protect yourself, 


MEDIATE SEARCH NECESSARY 


A Search at the U. S. Patent Office will disclose one of three 
things: That you have hit upon an entirely original invention— 
that you have suggested patentable improvements upon an exist. 
ing invention—or that your invention has been anti 
throughout, and you should drop it, You should have this infor- 
mation at once, Our FREE BOOK tells everything you need 
to know about patents. We will mail this book upon receipt of 
your letter requesting search—or if you want to read it before 
having search made, simply fill out the coupon below. 


ur Invention 


STEP NO. 


Make a rough pencil sketch of 
your invention, des 1 fully 
pre- 


" WHAT A PATENT DOES FOR YOU 


Every year thousands of Patents are granted. Very few, however, 
represent the discovery of entirely new principles. Most of them 
provide new methods of doing some everyday thing in a better 
way—changes for greater efficiency, usefulness, adaptability, or 
beauty in some previously Patented thing, These IMPROVE- 
MENTS are Patentable if new, and actually represent new in- 

These improvement Patents offer large chances for 
commercially useful. The business world wants im- 
proved products and services. 


WE SERVE YOU QUICKLY AND SECRETLY 


We have secured patents for inventors located in every state in the Union, 
Our organization is a large and efficient one, Our practice is confined en: 
tirely to Patents, Trade-Marks, and Copyrights. We have had years of 
experience in Patent Matters. When you place your invention, in our 
hands, we are in position to proceed at once to secure protection for you, 
Ouir fees are reasonable, and, if you desire, we can arrange convenient 
terms of payment. 


FREE BOOK TELLS HOW! 


How the Patent Laws protect you; why it is important to avoid loss 
of time in getting your application filed; and many other important 
ints, You may have much to gain and nothing to lose by sending 
this book TODAY. 


FREE RECORD TELLS HOW 


Our FREE Record of Invention Form enables you to make in convenient 

form a sketch of your invention and have it witnessed in a manner of 
value to you should the occasion for evidence arise. 
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@ “I wasn’t making any progress and decided 
to do something about it. But what? That ques- | 
tion received plenty of attention, believe 

and my conclusion was that my greatest handi- | 
cap was lack of training. Wh: to get it? I) 
considered that from every angle too — the: 
‘was no doubt as to my decision: the thing to 
do was to take an International Correspondence | 
Schools Course in my line of work. I did — and 


my first raise paid for the course. I've already 
had thi and that I. C. S. training gets 
the credit.""—An extract from a student's letter. 


Get the idea, men? The coupon is for your 
convenience! 
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Secrets ot Success 


STORIES THAT WILL HELP YOU GET AHEAD 


HOME STUDY HELPED TO 
BRING RECOGNITION 


A NUMBER of years ago, I was in 
charge of timekeeping and pay rolls 


| for a large lumber-manufacturing com- 


pany, but could see only slight prospect 


| of advancement. I felt that better op- 
| portunities lay in the direct line of 


manufacture than in the collateral one 
of pay-roll work. Being ambitious, I 
enrolled for a correspondence course 
with the — — Schools, covering sta- 
tionary and locomotive engineering and 
general machinery. 

My daily timekeeping trips through 


| the plant furnished a fine opportunity 


to supplement theories by observation 
of machinery in operation. In a few 
months, knowledge derived from the 


course enabled me to talk intelligently | 


with our engineers, firemen, machin- 
ists, and mechanics, until frequently 
they would ask me to explain the me- 


chanical principles governing certain | 


operations, In return, I received prac- 
tical information not covered in books. 
While taking mechanical drawing, I 
took measurements of the machines, 
shafting, belting, and pulleys in our 
largest mill and drew a plan of same 
for practice. These plans were not men- 
tioned to the manager, but before long 
he occasionally asked about certain 
things in manufacturing, which I must 
have answered in a way to show a fair 
knowledge of the workings of the plant 
in general. 

Soon came an increase in salary and 
later a promotion to the position of 
chief clerk. Then I took a course in 
advanced accounting and office prac- 
tice, which enabled me to make numer- 
ous improvements in office methods. In 
spare time, I took our monthly state- 
ments of manufacture and from them 
compiled a graph, showing at a glance 
the comparative cost of each depart- 
ment from month to month and a com- 
parison of each month with the corre- 
sponding one for three years. This I 
mailed to the president of our com- 
pany, who wrote me a very complimen- 
tary letter and asked that I instruct our 
clerks and those of allied companies in 
which he was interested to make future 
statements to him in graph form. With- 
in six months, I was made general su- 
perintendent at about double the salary 
of chief clerk, with the opportunity to 
invest my savings with associated com- 


| panies, thus gradually increasing my 


income. The men who had aided me in 
learning everything possible along prac- 
tical lines, now codperated for general 
improvement. Studies in lubrication re- 
sulted in a material reduction of the 


| cost of oils and grease used in the mills 


and locomotives. Close attention to 
elimination of waste of raw material 
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greatly reduced the amount going to 
the refuse burners, and decreased fire 
hazards so that we were commended by 
visiting insurance inspectors. At the 
end of my third year as general super- 
intendent, our records showed the high- 
est percentage of efficiency of manu- 
facture, in respect to quantity and qual- 
ity of finished product, in the history of 
the plant.—F. W. W., Springfield, Mo. 


EMPLOYMENT BUREAU 
MEANT SOMETHING 


BACK in 1923, I left high school at the 
end of my first year. I would work a 
while, earn a little money, then return. 
Meantime, to keep up to snuff, I en- 
rolled in a course with the 
Schools, 

One day, when I was working for the 
————— isd) Bo, janeos 
the partners called me aside. “Glad to 
hear you enrolled with the 
Schools,” he said. “I took several 
courses there, myself.” After telling me 
about them, he added: “From now on 
you'll get a dollar more a week. That'll 
cover the cost of the course.” Later, I 
learned that the school had notified 
him of my taking the course, and all 
during the time I worked for him, sent 
him reports of my progress. 

In 1925, I returned to high school. 
Frankly, the instructors said I'd be 
rusty. Better carry the minimum 
amount of subjects. But I wanted to 
get through as quickly as possible, and 
insisted on taking everything the law 
allowed, And at that, I found the go- 
ing fairly smooth. Not that I was any 
brighter than my fellow students, but 
simply because the home-study course 
had taught me to dig things out for my- 
self, to get the “why” of things and not 
be satisfied with just getting the an- 
swers that appear in the back of the 
book. Then, too, the lessons had taught 
me the use of the slide rule, trigonome- 
try, and log tables, all deep, dark mys- 
teries to my fellow sophomores. I 
could run through a whole set of calcu- 
lations in physics, while they were wad- 
ing through the figures of the first 
problem. Consequently, I finished the 
remaining three years in two, and grad- 
uated with honors. 

Although I used the texts and tables 
from my home-study course both in col- 
lege and afterwards working as a 
draftsman for the —————- ————— 
Co., I practically forgot about ever tak- 
ing it. But when my job folded, and no 
lead was too trivial to follow for an- 
other, I thought of the course taken 
years before. I remembered that the 
school maintained an employment bu- 
reau. Cynically, I believed it a mere 
publicity stunt. But I was never more 
in error. They answered my letter, sent 
me a card to fill out, and not one sheet 


of advertising. Still cynical, I pon- | 


dered. “Just a gag. They'll file the card 
in the waste basket and in a few weeks 
flood me with pleas to enroll in another 
course.” 

Again I was wrong. When I did 
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in inventor 


‘Patent Protection’,”” 
“and Iam only sorry that I did 
have the information contained therein some 
thirty years Ihave been unfortunate 
enough through my ignorance to lose out in at 
least three major instances where understand- 
ing would have helped immeasurably: 

E ‘tor should realize one thing. Ignorance 
where Patent matters are concerned. 
Way {or an inventor to lose his rights, his 
nle profits is to do nothing because he doesn't 
Ere Wy W HAT TO DO, That is why inventors by 


shown here. 

DO. Their facts are 
‘They may be the means of 
ing time, and most important, sav- 
ointment, 


Can You Answer these Questions? 


How the Patent Laws protect an inventor? What 
is the first, simple step to take to establish a claim to 
vn invention?” What kind of a sketch or drawing 
is needed?, When is a model needed? What can an 
inventor do to secure financial assistance? Wh 
necessary? What can be Patented? 
Attorney can do for you? What 
? What is the preliminary search 
y it is important? 
these and other questions are answered 
our 48-page book of facts, “Patent Pro- 
ti Also it shows interesting inven- 
i15 mechanical movements, views of 
Patent Office, and much more, We 
1 the book with our compliments 
to serious, interested men, 


How We Help Inventors 


} For forty years—more than a third of 
Tye centage Ht has been our business 19 hel 
inventors, We have. represented THOUSAND: 
{ them in their dealings with the U, S. Patent 
We answer questions. We study each de- 
ing out its best Patentable possibilities; 
wuade inventors who might have gone 
h inventions which could not, possibly 
‘ protected. By carefully developed 
‘hods, wwe try to keep expense at a minimum. 
Ve arrange deferred payments when needed. 
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about Selling *-\ 
Inventions 


There ae two sides to every inventive success: 
he 


inventive side and the commercial side, A 
xd invention, poorly handled, can prove a fail- 
ure commercially, An ordinary invention, prop- 
erly handled, can be made a money-maker, In a 
NEW special booklet, just published, we give 
you estions on “When and How to Sell 
an practical hints on the commercial 

inventing, We'll send this new, booklet 
TREE slong. wih “Patent Protection”. Use 
the handy coupon, Do that now, while you have 


it in mind. 
Co. 
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that's what speed experts can do on this up- 
to-the-minute machine. See its beauty, its 
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...and nothing else will satisfy you. 
Floating Shift, Touch Selector. Free cas 
touch chart; free trial. 
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hear from them, it was several months 
later, and it wasn’t in the form of a 
high-pressure sales talk, or even a 
memo on the benefits to be derived 
from further study. Rather, it was a 
notice of an opening in a near-by con- 
cern. 

In the meantime, I had returned to 
my former work. Nevertheless, that 
letter meant a great deal to me. It 
knocked the “chip” off my shoulder. It 


| restored my faith in humanity. And the 


next time I need a job, I know one of 
the first places to write. And that is to 
the ———___—__.. ——__— School. 
They are still ready to pull for me, even 
though I finished over ten years ago.— 
F. J. M., Portsmouth, R. I. 


HE GIVES THE CATFISH 
SOME CREDIT, TOO 


‘WHEN I was mustered out of service 
at the end of the Spanish-American 
War, I was married and had three chil- 
dren. What to do for a living? The only 
thing in sight was to rent a piece of 
land and try farming. In the spring of 
1899 we moved to the farm for a try- 
out, but money was scarce. 

What could I do to improve the fam- 
ily’s financial outlook? I had finished 
the eighth grade at the country school. 
Not so good! I decided to prepare my- 
self for a civil-service job and, since I 
had always liked the smell of coal 
smoke, I picked the railway mail serv- 
ice, enrolling with the = 


| Schools. 


When I was ready to try out for my 
job, I learned that the preliminary ex- 
amination was to be held in a town 
forty miles away, on the other side of 


the Missouri River. The evening before | 


the date of the test, I left home, carry- 


| ing a lunch in a paper bag but with no | 


money in my pocket. I planned to bor- 
row a skiff to cross the river and bum 


| a ride on a train the rest of the way. 


I had just reached the middle of the 
river when I heard a muffled roar up- 
stream. Fishermen had set off some 


| dynamite, as they often did in those 
I proceeded with caution and | 


days. 
soon, to my surprise, a stunned channel | 
catfish came to the surface near-by. 
By careful maneuvering, I got the fish 
into my boat. It was a sizable catch, 
about thirty inches long. 

With my pocket knife I dressed my 
find, and sold it to a butcher in a town 
on the other side of the river. With the 
money he gave me, I boarded a passen- 
ger train for the rest of my trip. 

Thanks to my 


Schools training, I found the examina- © 


tion easy, and received a position with- 


in a year. I worked along at good pay | 


for nearly twenty-seven years. Then I 
was in a train accident and was in- 
capacitated for further service. I was 
retired with the customary annuity 
which, together with my Spanish- 
American War pension, makes my wife 
and me feel quite well off in our old 
age. I give most of the credit to the 
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training I received from the good old 
——___ Schools, though 
I must admit that the catfish had some- 
thing to do with it, too—C. C. H., Doe 
Run, Mo. 


More $5 Prize Winners 


Taree prize-winning letters in 
POPULAR SCIENCE MONTHLY’S 
Secrets of Success contest—“What 
Home Study Has Meant to Me”—are 
printed above. Read these stories 
carefully, because your own career 
may be just as interesting and inspir- 
ing to other readers. If you think so, 
put it down on paper and send it in. 
We will pay $5 for every letter we 
publish. 


Contest RuLES 


Only letters from bona fide home- 
study school students will be consid- 
ered and these must contain the name 
of the school and the name of the 
company, or companies, for which you 
have worked since graduation. 
(Names, however, will be deleted from 
the letters when published.) We also 
want to know the kind of course you 
took and the type of position you 
have held. Your own identity will be 
kept anonymous, if desired. 

We are interested in facts, not lit- 
erary ability, but please write clearly, 
completely, and keep your letters 
within 750 words. We are not looking 
for “get-rich-quick” stories or freak 
adventures, and authors must be pre- 
pared to substantiate the truth of their 
statements. Manuscripts submitted 
and printed become the property of 
this magazine, and we are not respon- 
sible for the return of rejected letters 
unless sufficient postage is provided 
for this purpose. Address your contri- 
bution to Success Story, 353 Fourth 
Avenue, New York, N. Y. 


Device Takes Daytime 
Pictures of Lightning 


SENSING lighining before it strikes, 
an electric relay designed by Prof. 
B. F. J. Schonland, of Witwatersrand 
University, South Africa, opens the 


| shutter of a camera in time to catch 


daylight photographs of lightning bolts, 
a feat that hitherto was virtually impos- 
sible. Although nighttime photographs 
of lightning are easily taken by point- 
ing a camera, with its shutter open, at 
an approaching storm, and waiting for 
a flash, the procedure does not work in 
the daytime because the long exposure 
destroys the film. Since most thunder- 
storms occur during the daytime, Pro- 
fessor Schonland wanted a device to 
photograph these discharges too. His 
unit employs a radio antenna to pick 
up the invisible electric discharge that 
precedes a lightning flash. The dis- 
charge operates a relay which opens 
the camera shutter within two one- 
hundredths of a second, well ahead of 
the main flash that is to be photo- 
graphed at snapshot exposure. 


| 
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‘0 LONGER need thousands of fellows 

remain skinny, puny and unable to win 
friends. You've ‘seen what Ralph Loeffler 
swears to under oath above. Well, he’s just 
one of thousands of thin, rundown people 
who've put on 10 to 25 pounds of solid, natu- 
rally good-looking flesh—gained new pep, new 
friends and popularity in a few weeks—with 
these amazing new Ironized Yeast tablets. 


Why they build up so quick 
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Fundonn off eeause they dont get enunteht Vitamin Tt and 
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How the transfer papers 
ore applied. After sook- 
ing, the design is pushed 
partly off the backing po- 
per. Then the projecting 
edge is pressed to the wall 
and the backing removed 


Decalcomanias 
Decorate 
Blank Walls 


AVAILABLE in a wide va- 
riety of designs, including 
sailboats, lighthouses, and 
circus scenes, a new type 
of decalcomania makes it 
easy for the home owner 
to decorate bathroom, 
kitchen, nursery, or pla 
room walls. No glue, paste, 
or varnish is necessary in 
applying the transfer pa- 
pers, and the designs are 
said to last indefinitely if 
properly cleaned from time 
to time. After the decalcomania has 
been soaked in warm water, the design 
is pushed off the backing paper until it 
projects about two inches from the 
edge. The wall surface is then mois- 
tened, the transfer paper placed on it 


New 
Ideas 


for 
HOME 
OWNERS 


face up with the projecting edge pressed 
to the wall, and the backing paper 
stripped off. Rubbing it gently with a 
damp cloth while holding it in place 
with the fingers, will flatten out the de- 
sign on the wall. 


Novel Adapter Units Electrify Oil Lamps 


Three types of adapter units for 
cil lamps. The two above have can- 
dle-flame bulbs, while the one at 
the right simulates a low flame 


OIL LAMPS can be electrified without 
drilling or mechanical changes by novel 
adapters now on the market. Made in 
two sizes, the units take the place of the 
oil wicks and serve as sockets for can- 
dle-flame lamp bulbs, thus making it 
possible to put antique oil lamps to a 
practical use. A spe- 
cial adapter in one 
type of lamp simu- 
lates an oil lamp that 
is turned down low, 
with only the glow 
from the wick 
showing above the 
burner. 
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Magnet Worn on Wrist 
Holds Nails or Tacks 


‘Worn like a wrist watch, a magnet 
accessory just introduced is handy for 
holding nails, tacks, screws, or other 
metal fasteners while using a hammer 
or screw driver. The magnet is securely 
attached to a leather backing fastened 
to a strap that buckles around the wrist. 
Nails and tacks clinging to the magnet 
are within easy reach, making it un- 
necessary to hold them in the mouth or 
carry them from one place to another 
in a box. The unit is equally handy for 
use by designers and dressmakers to 
hold pins in a convenient place. 


New Rubber Compound 
Holds Rugs in Place 


RUuGS can be prevented from slipping 
on a smooth floor surface with a new 
rubber compound. A special powder is 
first dusted on the back of the rug. Over 
this a liquid material slightly thicker 
than water is brushed on. When this 
dries—a process requiring from three 
to twenty-four hours, depending on the 
weather—it is said to hold the rug se- 
curely to the floor, and yet permit it to 
be moved or dragged about as desired. 
‘The non-slipping treatment is also said 
to preserve the nap, and give an inex- 
pensive rug the solid body characteristic 
of expensive Oriental types. 


Clwesftens 


FROM HOME OWNERS 


Q.—CAN I use a spray gun to doa 
painting job on my house? If so, what 
equipment will I need, and how shall I 
use it?—T.R.F., Hackensack, N.J. 
A.—You should have a compressor 
outfit, driven by a motor of at least 
one half horsepower, capable of deliver- 
ing a minimum of four cubic feet of 
spray a minute at fifty pounds pressure, 
for a gun capable of giving a four to 
six-inch spray in a gentle wind. All 
paint should be strained before use, and 
should be thinned only with pure tur- 
pentine. Adhesion of the paint will de- 
pend on the cleanliness and dryness of 
the surface. Spray on the paint in two 
thin coats; thick coats will result in 
later cracking. Use beaver-board masks 


(Continued on page 21) 
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Name... 


Address. 
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CLASSIFIED 


in these col- 


ve issues, 33¢ a word 


MONTHLY, 


353 FOURTH AVE., 


Classified Sectio 


ADVERTISING is inserted 
umns at the special rates of: 20e a word per insertion 
for 12 consecutive issues, 25¢ a word for 6 consecutive 
issues, 80¢ a word for 3 consecu 


POPULAR SCIENCE 


for one issue. Minimum ad accepted is 10 words. Each 
payable in advance. Copy 
for the May issue (on sale April First) 


insertion 


office not later than March First, 


NEW YORK CITY 


and remittance 
must reach this 


ADVERTISING AGENCIES 


ADVERTISE profitably: $15 reaches 
8,009,009 Sunday newspaper read- 
ers’ with 24 word ad. Newspaper, 
magazine, mailing-list ratebook free. 
Chicago, Union Agency, 22 W. Jack- 
son, Chicago. 
LEARN Advertising 
‘Basy ‘practical plan, No text 
books. Common school 
suficient. Interesting Booklet and 
Fequirements “free. Page - Davis 
Behool, ‘of Advertising, 2601, Mich 
igan’ Avenue, Dept. 1742, Chicago. 
FIFTY words in 20.000 mail-order 


fuickly at home, 


| MAKE Money in Spare Time. Be a 
representative of Popular Science 
Monthly. Taking subscriptions at the 
new low’ price is easy. And you can 
make good money at it. Write for 
articulars to Popular Science 
onthly, Circulation Manager—C4s, 
353 Fourth Avenue, New York. 


MAKE money. re-wind washing ma- 


chine motors, auto generators, 
each book $1.00, Write for partici 
lars. Ernest Knight. LaSalle. Illinois. 
9,200-$1,00 BOOKS sold by mail. 
Cost 6c. Sample 25c. Box 2695, 


Hoilywood, Calif. 
MEXICAN curios, tremendous mon- 


Wory Sb, inch Toc. Three eymakers!| Samples 10c.  Mar- 
indertions price of twor Parker Pub- | quez-L, Apartado 1176, Mexico City. 
lications, Peterboro, Ont., Canada. MAKE_ produc’ yourself. Formula 
ADVERTISE: 24 words in 250 | ,, Catalog Free! Kemixo, 180 Park- 
Neverpangrs $10. Lists Fret; | PReg sample—Fast gelling neces: 
Grover bnicago. Be | FRI ‘WlosneBrite, Southside, “Ol 
21 WORDS. | 0 newspapers. $2.00. City, Pa. 
Francisco, “ney” TH Markel AIR CONDITIONING 
INCH display advertisement 30 mag- 


‘azines year $24. Wood's Popular 
Services, Atlantic City, (N. J.) 


AGENTS WANTED 


NEED money quick? Here's a gen- 
uine opportunity to make up to 
42.50 in a week. Operate grocery 
usiness from your own home, Sup- 
ply friends, neighbors, others. I send 
Complete outfit-on 30-day trial; no 
money orisk. Details free. Albert 
Mills, 8861 Monmouth, Cincinnati, 
‘Ohio. 
300% 
quicl 


rohit in new perfected (1037) 
action self-starting cigar 
lighter. No flint. or friction. What 
makes it light? No wind can blow It 
out. “Retails 0c, Sample and can of 
fiuld 25¢e, New Method Co., New 
Method Bldg., Box PS-64, Bradford, 
Penna. 
LOCAL agents wanted to wear and 
‘demonstrate Free Suits to friends. 
No canvassing. Up to $12 in a day 
easy. Experience unnecessary. Veli: 
able Gemonstrating equipment, actual 
samples Free. Progress Tailoring, 
Dept. B-221, 500 Throop, Chicago. 


BIG Money applying initials on au 

Homobiles, “Wasiest “thing ‘today. 
Free Sampies. Also, sideline ‘sales: 
nen for name plates and tire cover 
transfers. "'Raleo™, 1305 Washing~ 
ton, Boston, Mass. 


BUILD Your Own Air-Conditioning 

Outfit, Have mountain air, year- 
around health, and comfort in_your 
home, store, office, workshop. Seven 


Units, Summer,’ Winter, | year- 
around, Materials picked up at small 
cost. Complete diagrammed Serva- 


tex “Instructions, Seven Blueprints, 
make construction simple and easy: 


Written Money - back | Guarantee. 
Send $1.00 (or pay postman, $115). 
Servatex Co. “PSM Madison 


Bidg., Milwaukee, Wisc. 
AMERICAN POLICE JIU JITSU 


KNOCK-EM-COLD! Learn police Ji 
Jitsu! 36 secret. knockout blow 

without fists, many _ one-fingere 

headlock breaks, etc. New complet 

illustrated course by world-famous 

instructor, only 15¢ today. 8. J. Jor- 
gensen, Maritime Bldk., Seattle, 
‘ash. 


ANTIQUES, RELICS 
INDIAN GOODS 

109, GOOD ancient arrowheads $3.00; 

‘Tomahawk head 50c. Flint knife 


25e. Mlustrated catalog 5c. H. Dan- 
jel, Hot Springs, Ark. 


AUTHORS’ SERVICE 


SHOW factories, offices, physicians, 
homes, etc. amazing new bandage. 
Selling like hot cakes. No experience 
necessary. Details and sample free. 
Quaztex, 1200 McCormick Blcg., 
Chicago, Tl. 
IF" interested in chipped glass name 
ates, numbers, checkerboard, 
mirrors,’ signs, get'my Fortieth An: 
niversaiy moneymaking offer, [lus 
trated iiterature free. E. Palmer, 
520, Wooster, Ohio. 
ANALYSIS. Research. Newest quar- 
‘anteed formulas. Biggest catalog 
free. “Special prices, leads. Gibson 
Laboratory, Chemists, FD-1142 Sun- 
nyside, Chicaxo. a 
500% profit selling new 20-in-1 kitch- 
en utensil. Retails 25c. Costs you 
Fa & dozen or $6 a gross. Sample 0c. 
ew Method Co., PSM-64, Bradford, 
Penna. =a 
MODERNISTIC gold and silver 
stick-on letters for stores and of- 
fices. 2500% profit. Free Samples. 
Modernistic Sign, "I-3000 “Lincoln, 
Chicago. 
450% profit aulck_action. automatic 
gas lighter. No flint. 25¢ seller to 
every home,’ office and restaurant. 
Free samplé. New Method Co., Box 
PSG-61, Bradford, Pa. 
BIG money applying initials on auto- 
mobiles. Write for particulars and 
free samples. American Letter Ccm- 
pany, Dept. 47, Dunelle: 


EXCLUSIVE, representatives — ap- 
pointed. Faucet water softener. 
Revolutionary. Luxusoft, Sausalito, 
alit. 
ATLAS Window Sign letters. Large 
Sizes, Penny Each. Beautiful Free 
Samples. Atlas, 7941-J, Halsted, 
Chicago. 
GELLOID industry “pavg | Tortune. 
to $4 article. 


Manufacturing 2 

Hycko, Box 1100, Cleveland, 0. 

SELL made to measure raincoats 
Oiutnt “tree. “Goodyear Rainwear, 

106 East 19th, New York. 

HANDY men—earn money home op- 
erating Community "“Fix-It” Shop. 

Stafford, Makanda, Tu. 
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SHORT stories revised, typewritte 


Marketed. Details ‘free. Hursh 
Service, Box 8-1013, Harrisburg 


WANTED—Authors’ manuscripts for 
immediate marketing. Free exam- 
ination, Revel, 41 West N. 
POORLY Written stories revised 
marketing. Welton Tinney, Winn 
boro, Texas. 


FORD, Chev. owners, save gas, in- 

crease power with Vacamatic’ gas 
saver, S5c. Al Maw, ‘521 Roxbury, 
Beverly Hills. Calif. 


FORD V-8g 1935-38 Gasoline Saving 


device, $1.00. Walert_ Company, 
3429 N. loth Street, Milwaukee, Wis! 
AVIATION 


GET into aviation, Alp transport ple 
lots get, up to $6,000 per year. me- 
chanics $2,500. Learn at this govern- 
ment approved school. Write for com- 
plete information, State age, Lincoln 
lying School, 2i01 Aircraft Bldg., 
Lincoln, Nebr. 


BOATS and engines. New, used. 
‘Write for lists. Aero Marine Serv: 
ice, Russells’ Point, Ohio. 
KAYAKS, blueprints. Illustrated cat- 
alogue 10c, Viking Kanoe Co., 
Merrick, N. ¥. 


BODY-BUILDING COURSES 


EXERCISE equipment, “course 
Bree booklet. 


5 
Good 


BOOKS, PERIODICALS, PICTURES, 
POSTCARDS 


‘AERO-SLEDS for ice or snow trans- 
tation. Supplies. Details dime. 
Adastik Bros., Grand Rapids, Mich. 


RARE antique books, Some two hun- 
dred years old. List, ten cents. Fri- 
day Angier, Streator, Til. 


INEXPERIENCED workers, apply 
for aviation jobs now. Full salary 
while learning. Details’ for stamp. 
Airployment, “Box 553, West Los 
‘Angeles, Calif. 
AVIATION apprentices. “Good pay 
big future. Write, immediately, en- 
glosing ‘stamp. Mechanix’ Univérsal 
Aviation Service, Strathmoor Station, 


Dept. H-2, Detroit. Mich. 
BATTERIES, GENERATORS, ETC. 


EDISON lifetime storage batteri 
for light and power. Eliminate acid 
battery” diseases. Long guarantee. 
All kinds rebuilt’ generating, plant: 
motors, and miscellaneous articles 
bargain prices. Free interesting lit 
erature. W. Hawley Smith Company, 
Croton ‘Fails, : 
EDISON storag F lent 
Wer systems. Odor- 


tteries 
‘Non-acid. 


lesa, ‘fifteen year life. Five year un- 
conditional guarantee. 
complete, 

rices. 


Bargains in 
lighting systems. Low 
Free’ illustrated _ literature 
‘Co.,, 87 Sterling 


A.C. GENERATORS, hand-driven. 
‘generates 110 volts, original price 
50. |Special gsc, | lectrical “Sal- 


Battery recharging c 
B. Omoto, 2810 Hyperion, 
Calif, 


und. 
Hallywood! 
BLUEPRINTS & PLANS 


CONVERT discarded refrigerator 
Compressors into sturdy engines 
powerful enough to “run ‘miniatui 
Automobiles, lathes, Dattery ‘char 
ers, small boats, etc. Complete i 
ptruetiong and drawings only’ $1. A 
lington "Motor ‘Go., Box’ 116, Gien- 
side. Pa. 
FIFTY cents brings you a book coi 
taining complete instructions, di 
rams and. specifications for. bulld- 
ng fireplaces ‘at less, than halt cost. 
Fireside Company, Albany. Ore. 
SUMMER cottage $100 complete, 
Write: Lissner, 9630 Corona Ave- 
nue. Corona, N.Y. 


AUTO SUPPLIES & EQUIPMENT 


AUTO Kinks—A service and repair 
manual for the auto owner who is 
not a mechanic. What to-do nd mat: 
ter what goes wrong. Fully. illus- 
{rated only "$1.00. postpaid, “iugene 
Watson, Dept. C4, gog-ath Aves, 
New York. 
CONVERT your car to burn Diesel 
oil. Save up to 70% fuel costs. 
Cheap installation. Wonderful T= 
formance. Proven’ factory. method, 
Ditterent’ and better Costs ‘nothing 
to investigate. Write for free circular 
No. 3. Harrington Company, 201-204 
Manchester Bld; Portland, Ore. 
SEMI Diesel Fuel oil conversion for 
all autos. Other gasoline engines 
| save 65%. Guaranteed trial offer $5. 
| UpccAgents Wanted Hree Literature 


AUTOMOBILES BOATS, OUTBOARD MOTO! 
; . > | BETTER boats for every purpos 
MIDGET autos! Motors! Parts! : 

Used. new: sport, racing. Over 20 | fo Boats, Outboard Run-Abouts 
midgets, 60 motors. $5.00 up. Latest | Boats. New i if . on d wet i 
lists, Zoe. Ships, Midgets, “Box | Guaranteed quality. Builders of 
543-K. Zanesville, Ohio. ___"_ ‘ood boats, for 40 years. Write for 
MIDGET cars, parts, wens, Cata- folder C—it's free. Shell Lake Boat 

jog Dime. Derby ‘idget Cars, | Co., Inc., Dept. 4PS, Shell Lake, 
Woodstock, I. Wi 

SHIP model construction sets, blue- 


prints, Largest and finest selection 
of separate fittings. Leading manu- 
facturer of model racing yacht fit- 
tings and sails. Send 20¢ (coin) for 
illustrated ‘catalog. A. J. Fisher, 
1002-8 Etowah Ave., Royal Oak, 
Mich. 
ASSEMBLE your own boat. Our 
Knockdown frames and materials 
save you % builder's cost, All types 
and sizes. Send 25¢ for big catalog, 
Brooks -Hoat Company, "P87, Sasi: 
naw. Mich. 
SHIPS—16" Flying Cloud, Constitu- 
tion, galleons. Materials include 
easy plans, only’ $1.50. Catalog 1e. 
Hancock, 323 Dougias Ave., Ports- 
mouth, Va. 
USED outboard motors. All makes, 
parts and accessories. Used pro- 
llers. Details for stamp. Outboard 


tery Company: 207_W. Kinzie, Chi- 
cago. Established 1889. 


BieoAtes Pa BS na : 
| Bitidae Bak Besieetiie Set ABE, ANE 
BOY guaranteed aie ballon: ayes: | NEW book shows Foy mE aor 

Liberal allowance | old battery. ship model. Short cuts, kinks, 
peavey anes aldicma BET: | pth? BP Raadlonat Seay SER 


postpaid, Eugene Watson Dept. C-is, 
p3-4th Ave.. New York. 


FOR sale. Used Fenders, Radiator 
Grills, Shells. Running | Boards. 
For ali Automobiles up to 1938. 


Flecks, Warren, 0. 


Please mention Poputar Sctence Monta when answering advertisements in this magazine. 


SHIPMODELER Helps Booklet_and 

Fittings catalogue, 25¢ coin Com- 
pleted models. Craftsman. 1208 Wil- 
shire, Santa Monica, Calif. 


NEWEST radio, electrical experi- 

ment books, 20e up. Amazing val- 
ues. Catalog free. Electronic Publish- 
ing Co., Box 323-AG, Lincoln, Nebr. 


BUILD IT YOURSELF 


BUILDING material bargains. 

direct from mill and save! Low 
prices on everything needed to build, 
repair or remodel .'. . lumber, roof: 
ing, flooring, screens, windows, hard- 
Ware, barn sash, paint, etc. Free es- 
timates on iumber bills. Guaranteed 


materials. Big new building, mati 
rial. Catalog’ free. Write Gordon- 
Van Tine Company, Dept. B13, 


Davenport. Towa. 
BUILD your own power oll burner. 

Wiil heat from 1 to 4 family 
house. All parts machined for 
sembly "$45.00. ALAA. Asgociateg, 
Box J. 471 Broad St.” Newark, N. J. 
BUILD Power Scooters, Midget Cars. 
‘We supply, tires, wheels, motors 
etc. Lowest Prices, Bild-ur-own De- 
Vices, 5240 Lake, Chicago 
‘BUILD 9x15 printing presses, air con- 

ditfonerg, tubular furniture, trailer 
homes, Clits, etc, Details, Huebl 
Coache’s, LeStieu n 

to whittle 6 
Complete ‘kit 
and instructions only $1.00. postpaid. 
Eugene Watson Dept. C48, 35d-4th 
Ave., New York, 


BUSINESS OPPORTUNITIES 


IF you have some spare room, a 
basement or garage, Where you can 
do light work, we can offer you a 
rofitable proposition for 1938 cast 
ing S¢ and 10c Novelties, Ashtrays, 
Toy Autos, etc.. for firm of many 
years standing. No experience neces 
Sary’as we furnish full Instructions 
with moulds. A rare opportunity to 
devote your’ spare or full time, to 
rofitable work. For details write: 
etal Cast Products Co., Dept. K., 
1696 Boston Road, NewYork City, 
PLASTEX Industries offer industi 
ous ‘men an opportunity to start a 
business of thelr own, manufactur- 
ing wart Koods, ‘novelties “and utiit 
roducts in Plastex and marble imi- 
ation. %¢ material makes regular 
10¢ store sellers. Rubber moulds fur- 
nished for speed production. Small 
investment brings ‘big returns. Na 
tionwide demand in these low. priced 
‘oods. Ambitious men ‘have chance 
for Teal prosperity. Plastex  Indus- 
tries, Dept, 8. 1085" Washington 
Ave., New York, N. ¥. 
WE start you in business, furnishing 
outfits and instructions, operating 
Specialty Candy Factory home. Men 
and women, earn $25 up to $60 week- 
ly. all or spare time: (Our 20th year.) 
oklet free, W. Hillyer Ragsdale, 
Inc., Drawer 14, ‘East Orange, N. 
MAKE artificial marble, glazed. tile 
‘uneanny. Tabletops, plaques, f1o01 
hones, ‘novelties. Hard, fireproof, in: 
expensive, cement secrets. Brilliant 
tile and_ ‘quid rubber samples 3c. 
John J. Payn, 945 Grande Vista Ave- 
hue, Los Angeles, Calif 
CATHOLICS buy at sight new Night 
Glo Sacrament Crucifix for home 
altar or sickroom. Has full eccle- 
siastical endorsement. 
sales, men” or worren. 
Goods Guild, 2025 N. Sist St., Wau- 
Watosa, Wis. 
COLOR conerete surface with chem- 
ical solutions. Beautiful "pottery 
without “moulds, Garden’ wishing- 
wells. Stueco rock. Glazing concrete. 
Sample 10c. Hollywood Cement Craft, 
FREE circulars describing hundreds 
Of money-making opportunities by 
mail. Newest methods. Pleasant sur 
rise, Write nox: Progress, Publish 
ing Company, -N. reet, 
Milwaukee, Wis. 


POPULAR SCIENCE MONTHLY 


PROFIT with new products. Make, 
sell, repeat. Analysis. Research. 
Guaranteed formulas. Biggest cata- 
log free. Special prices, leads. Gib- 
son Laboratory, hemists, 
Sunnyside, Chicago. 
CASH paid for snapshots 
demand thousands. Earn money 
gupplying: them. Simple; profitable. 
Sthmp "brings details. Division. D1: 
International Photos. Hohm Building, 
Sixth and Western, Hollywood, Calif. 


MAKE money in photography. Learn 

quickly at home. Spare or full 
time. Easy plan. Previous experience 
unnecessary. Common school educa- 
tion sufficient. Interesting booklet 
and requirements free. American 
School of Photography, (3601 Mich- 
igan Ave.. Dept. 1742, ‘Chicago. 


| DOGS, BIRDS, PETS 


GLUCKE Rollers $7.00 Pair. Golden 
Choppers $5.00 Pair, 30 Varieties 


Finches, Canaries. Circular free. 
Poisal’s, 1441 The Alameda, Sai 
Jose, Calif. 


BE a Diesel Expert. A B Cs of Die- 

Sel Engines shows how. All about 
pressure, volume, speed, heat, fuels, 
starters ‘economies. How to take ad~ 
vantage of opportunities in this new 
field. Profusely illustrated only $3.00 

stpaid. Eugene Watson, Dept. C48, 
353-4th Ave., New York. 


20% TO 40% discount on films, 

per, still or movie cameras. Write: 
Paramount Co., 327-PS, East 92nd 
St, "New York. 


REPAIRING upholstered furniture 
pays well. Illustrated instruction 
book, covers most common repairs, 
egtiniating, where to buy supplics, 
M.S 260 


ete. $1.5 ider, Dept. 
19th St..’ Brooklyn, N.Y. 
CERTAIN Varieties of earthworms 


are profitable. Investigate. Call- 
fornia Earthworm Farms, La Can- 
ada, Calif, 


FREE booklet describes 107 plans for 
making, $20-§100 weekly, in home 
or office, business of your own. Elite 
Co., 214-A Grand St., New York. 
IQUID marble, anyone can make. 
rushed, sprayed, molded. _Rub- 
berlastic molds, Composition, Figor- 
ing. Big money making. these. Par- 
Uctilars’ free. Marbleizing Service, 
Edwardsville, Tll. 
FREE, A complete mailorder busi- 
ness ready to go. All-profit, no 
catch. Write Hottewitz Enterprises, 
Drawer 1035, Tulsa, Okla. 


‘AMAZING opportunity! Learn to 
make genuine rubber molds. In- 
structions free. Stewart's Studio, 


3531 Wilcox. Chicago. 
To) PROPOSITION. —Tuat oyt_ for 
opportunity, seekers, ‘Dime. brin 
partletiags. "eo NS"Hutehison, Sia 

. 4th, Camden, N. J. 
AT Last! Book of moneymaking 
plans. Start at home, full or spare 
time. Send for descriptive folder free. 
Paramount Sales Service. Box 1734 
Witahire-LABrea Sta; Los Angeles, 
a 


IF yowd like an extremely profita- 
ble, lifetime business, operate a 
Collection-Credit Agency. Free folder. 
Cole Associates, Syracuse, N.Y. 
NEW unusual opportunity. “Spare 
time, $350.00 month. Rush Partic- 
lars’ tree, Leadway ‘Service, 5158 
Madison, Chicago, I. 
LIKE to draw? Earn 


tracing and dupli 
for advertisers. Adservice, 
Wise. 
INCORPORATE your business, Del- 
aware. Many ‘advantages. “Basic 
gost $22. Free booklet. Corporation 
Fiscal Co.. Wilmington, Del. 


‘START Mail Order business, Wonder- 
ful opportunity, Information free. 
National Distributors, Fostoria, Ohio. 
CBERT. Publishers, 6 North Dear- 
AWyorn Chieazo Bout aierent Mall- 
order Magazines, 25¢. 


RUBBER mold bargains! Stamp 
brings catalogue. Colonial Art, 
Derry, N. H. 

SWAPPERS, collectors, investigate 


‘free trading service. Xchange, Box 
425, Detroit. 


‘ADDED Income Ideas. Mail Sales 
News magazine, copy loc. Katz, 
4254 No. Kimball, Chicago. 


BUSINESS SERVICE 


CHICAGO: Mail address; branch of- 
ices representations #1" monthly. 
Letters, ete. forwartied’ daily. Ba: 
Taplisnéd “1819, General Service, 58 
West Washingion. 
DICTAPHONE—Ljsten in on private 
Conversations, Quickly eonmected 
from simple parts. Pian 25. cents. 
Tralieradio, Bloomington Station, 
Minneapolis, Minn: 
WASHINGTON, D.C. mail address 
or business or personal purposes: 
Hawkins Mail Service, 309 Bureneli 
Building. 
EMPLOYMENT Guidance, Bookiet. 
Successful Job Hunting.” 25¢ coin: 
Employment Counsellors, Box 12831, 
Milwaukee, Wise. 
PHILIPPINES legal_mattera han- 
ed, Franco, ‘Law “Ofices, "Box 
3400, Manila, Philippines. 


CAMERAS, PHOTO SUPPLIES 


CAMERAS ana supplies. Free illus: 

trated catalog listing everything 
photographic—still_ and movie cam- 
eras, films, lenses—at tremendous 
savings. Mlindreds of bargains, new 
and used. All guaranteed. We take 
Your, old’ camera ‘or equipment in 
rade. Write now for your free copy 
of our newest money-saving bargain 
Dook——just out! Limited,’ edition. 
Hurry! Central Camera Co.» (pho- 
focraphic headquarters since 1890)- 
230 South Wabash, Dept. 4-8, Chi- 
cago. 3 
START saving money on your cam. 

erg supply requirements by send- 
ing for the great Bass Bargaingram 
No. 233. Hundreds of bargains in 
candid cameras, dark room supplies. 
‘Algo Cine Bargaingram supplied for 
the asking. Write to the camera 
crossroads of the world. Bass Cam- 
era Company, Dept. PS, 179 W. 
Madison St., Chicago. 


APRIL, 1938 


SAINT Bernard puppies, Rare beau- 
ties. Paramount Kennels, North 
Hatley, Quebec, Canad: 


BUILD electric outboard motor from 

automobile | generator. Operates 
with car battery. Complete plans 
and Valuable catalog 1Ne. LeJay 
Mfg: 523 LeJay Bldg: Minneapolis 


DEVELOP your own film; save | EDUCATIONAL & INSTRUCTION 
money: complete outfit, $1.99. = 

Goodwill Company, Jackson, Tenn. 500,000 aa ‘teghnical and busi~- 
SAVE 30% Gt BIG? ap ip 35% on | ess. books. ; rented, ex- 
SAVE Bes SOHN BR lot pa | enges At aap, Suiiciy 
is 2 ri guaranteed. Cash. paid for use 

to, Box 157-H, Greensburg, Penna. | books. Complete details and illus- 
trated pazzain, catalog, Sree Bead: 

Bame. Nelson 'Co., fanhattan 

OAeITAL Bidg.. Chicago. 
HOW and where to obtain capita! | INCOME from your camera instead 


fully explained, free particulars. 
Star Service, Wapakoneta, O. 


CARTOONING, WRITING, SHOW- 
CARD, SIGN PAINTING 


ART magazine. Helps you sketch 
human figure, paint, model 
cartoon. sell drawings, exhibit, form 
clubs. Regular 50c 

25¢ while’ samples last. Publisher. 
320 West Doty, Madison, Wisconsin: 


of expense. Low cost home course 
teaches you to make photographs 
for magazines, newspapers, adver- 
tisers.. Tremendous demand. Earn 
food money wherever you live. Free 
ook. Universal Photographers, Dept. 
8. 10 W. 33rd St., New York. 
BE a drugless _practitione 
‘Learn massage. | Physiotherap: 
Hydrotherapy, Dietetics. Big oppo! 
tunities. thorough home’ study 
course. Free literature. Standard In- 
stitute, Dept. 8, York, Pa. 


CARTOONING, sketching, etc.—16 
iniessons. | 600" illustrations, "inelua- 
Ing drawing paper, pens. 
Hog Ea NE in Be 
*$-3, Cashton. Wisconsin. ee, 
LEARN cartooning, 48 Easy lessons, 
Over 650 illustrations, complete 
course, including supplies, $1. Ford- 
fameo,, “Knickerbocker Bldg. New 


York Cit} cael 
25th ANNUAL Art Supply Catalo 

‘on ‘request. ‘Ask for yours. Bar 
Supplies. Dept. 'S, 915° Marquette, 
Minneapolis. “Minn. sah 
500% PROFIT: Gold and colored 

sign letters for windows, offices 
trucks, signs. Monograms. Easily ap- 
plied. Neonite, Akron, Ohio. 


GOVERNMENT — positions, Men- 

‘Women $1260-$2100 to start. Lib- 
eral promotions, dependable employ: 
ment. We have been training stit- 
dents for Civil Service examinations 
for 42 years. Write for our free cat- 
alog, the 136th edition. Columbian 
Correspondence College, Washing- 
t 


Women, Get 1938 Government 
Jobs. $105 to $175 month. De- 
pendable. Prepare immediately for 
next examinations. Short hours. In- 
fluence Unnecessary. Common Edu- 
cation usually sufficient. Full par- 
ticulars and list positions, Free. 
Write today. 25 coached free annu- 
ally, Franklin Institute, Dept. P 49, 
Rochester. N. ¥. 


AMATEUR cartoonists-—sell_your | RADIO. engineering. broadcasting. 
Work! Smith's Service, PS-1194, | “Aviation and ‘police radio. servie: 
Wenatchee, Wash, ing. marine and. Morse telegraphy 


CHALK TALK STUNTS 


taught thoroughly. All expenses low. 
Gatilog free. Dodie's tnalitute, Pop: 
Jar St.. Valparaiso, Ind. 


Minn, 
GUNS repaired; magnetos rebuilt 


1ab8.00. Albert Schantz, Baden, St, 
ui 


FIGURE Three Phase Induction Mo- 
tor windings. Formula $1.00. Motor 
Data, Box Kansas City, M 


FARM & FARM LANDS 


STROUT'S new spring catalog list. 

ing over 1500 properties: equipped 
operating farms Tock-bottom 
ices; state high places, for 
ourists; gas stations. inns: lak 
side, riverside, mountain ‘farms; 
greatest choice of bargains ever. of 
fered. It's just out and free’ Write 
today. Strout Ag'y, 250-ZB ith Ave. 
N.Y. N.Y. 


40 ACRES, near White River, un- 

improved; poultry land. $175; $5 
down, $5 monthly. Free list and’ tite 
erature. Hubbard, 269 Grossman 
Bidg.. Kansas City, Kan, 


FIELDGLASSES, TEL 
MICROSCOPES 


COPES & 


WONDERS Through the Microscope, 
Fascinating new book tells ali 

about microscopy. How to use euulp- 

ment, secure and preserve specimens, 

Take’ photomicrographs, etc, Cloth 

bound. fully iMlustrated’ $1.00 _p« 
aid, Eugene Watson Dept. C38, 303 
‘ourth Ave., New Yor! 


BUILD powerful Astronomical Tele- 

scope complete plans diagrams 
twenty-five cents, Free cataloz of 
Microscopes, ‘Telescopes, Binoculars, 
Mineralogy.’ Chemistry. ‘Teeko Labo: 
r Evanston, I 
TELESCOPES, Microscope 

lars, 1938 bargain catalog fre 
Brownscope Company, 5 West 27th 
Street. N.Y. 


binge 


LAUGH producing program. $1.00 
Illustrated catalog 10¢. Cartoonis 
Balda Oshkosh, Wisc. 


CHARTERS 


USED correspondence courses_and 

Educational Books sold or rented. 
Inexpensive. Money-back guarantee. 
Write for Free Catalog listing 4000 
Bargains. (Ci ght). Lee 
‘Mountain. Pi 


DELAWARE charters: complete sery- 
ice $35. Submitted forms. Chas. G. 
Guyer, inc., Wilmington, Del. 


CHEMICALS & APPARATUS 


CHEMICALS, glassware, apparatus, 

instruments. ° Leading’ laboratory: 
supply house offers scientific supplies 
of, professional quality at lowest 
rices. Send 3c postage for free illus- 
rated catalogue and latest chemical 


price-list. New York Scientific Sup- 
ly Co., Dept. 10, 111 E, 22nd SI 
ew York City. 3-2 


HOME Chemist. Amazing new man- 
ual shows how to set-up and op- 


AUTHENTIC Henty system diploma 
to graduates, Particulars, Sclen- 
tifle Fingerprint Institute, Box 904, 
Worceste: 
IMPROVE your handwriting: Parti 
ulars free. Send dime for signature, 
six beautiful styles. Expert Penman, 
885 Holliston, Pasadena, Calif. 
BEAUTIFUL Penmanship—Inexpen: 
sive course. Your name handwrit- 
ten for stamp. J. Hotell, Ravine 
Drive, Hastings-on-Hudson, N.Y. 
BECOME business investigator. 
‘Earn good fees in pleasant spare- 
time work. Write! Business Detec- 
tive System. 1009 Oak, Elmira, N. Y. 
DU, new secret language. My 


EXPERIMENTERS agsortnent 13 

unmounted lenses, Suitable Tele- 
scopes, Microscopes,’ etc, One Dollar 
postpaid, Optical Works, Milton, Pa. 


WONDERS Through the Microscope. 

Fascinating new. book tells ali 
about microscopy. How to use equip- 
ment, secure and preserve specimens. 

ke’ photomicrographs, etc. Cloth 
ound, fully illustrated’ $1.00 poat= 
paid. ugene Watson, Dept. C48, 353 


Fourth Ave., New York 
ASTRONOMICAT, tel 

kits, Free folder. New ‘Telescope 
0. W. 165° St., Cleveland, 


FREE instructions, Make powerful 
astronomical telescope in one eve- 

ning. Extremely low cost, Atemsco, 

Box 213R, Flushing, N. ¥. 

USED microscopes, binoculars, as- 
tronomical telescopes ~~ Bought, 

sold. repaired. Send 10¢ for jist: Ras: 


erate inexpensive home laboratory. scinating, easily learned. | Tussen, Anwaterdn Noe, 
Many thrilling, practical, useful ex: Booklet, Zoe. Zend, Bur- | xiCROSCOPES, Slide making sup: 
eriments. Diagrams and iilustra- plies, reagents, and stains, Send 
Hons throughout. Only $1.00. post- tool, die, machini tok Gree’ efreular “M38. Biolopeat 
paid, Eugene Watson, Dept. C48, 303- | “* screw-machiines. Booklet : | Supply “Company, 1178, Mt. Hope 
4th Ave. New York: Allied School, 615-W Lake, Chicago: | AVehie, Rochester, Nu ¥. 


HANDBOOK for chemical experi- 
‘menters, Illustrated. Hundreds of 

experiments, 50c. Experiment book- 

let, 15¢. Reading Scientific Company, 

Reading. Pa 

RUBBER latex. Dime brings litera 
ture, twenty experiments. Eastern 


RADIO R.T.I, course. slightly used, 
‘$5.00. Postcard brings details. 
NOTISM. Instruction in Hj 
notie Methods, Course-$1. 
Sala’s, Buechel, Ky. 


ELECTRICAL SUPPLIES & EQUIP. 


yp 
e- 


Latex Labs., Box 53, Dept. 8, Can- 
‘on, 
CHEMISTRY magazine. Research. 


experiments, three months’ sub: 
scription 15c. ‘Spanier, 100 Forsyth, 
New York. 
CHEMICALS, 5c. Quantities. Cata- 
log E Sc. Fleischer’s Laboratories, 
Everett, Mass. 


WEST liquors at home. Full direc- 
tions, 10c. Nawoj, 2124 Iowa. 
Chicago. 


SPECTROSCOPE for quick chemi- 
cal analysis $2.50. Cutting Com- 


AUDEL'S handybook of electricity. 
For Engineers, Electricians, Stu- 

dents and all interested in Electric- 

ity. A quick, simplified, read 

ence, giving complete instruction and 


practical information. Easy to under- 
stand. A reliable authority and a 
handy that answers your 


helper, 
fuestions. 1340 Fabey, 2800, Thustea 
flops. Price '$t,60," Bostpald. Money 
back if not, saiisfied. ‘Theo. Aude, 
Publishers, 49'W. 23 St... New York 


ELECTRO-SCRIBE: Electric” Pen- 


pany. Campbell. Calif. cil Writes, Engraves all Metals. 
COMBINATION OFFICE FORMS Chikaso- 

: air mail: telegram—letter- | MAKE Electric Fencer. It’s eas; 
mien, adrtesbie comics: | 5a aah MP Hie Ae Bie 
mee, Baha Beara” | ruth Sa EP daar alg Sa 


DETECTIVES 


SCIENTIFIC crime detection train- 
ing. Modern-practical course. Pro- 

fusely iMustrated. ‘Taught by, former 

agent U. S. Secret Service. Particu- 

lars free. Write International Secret 

Service institute, PS-48, Hoboken, 
mB 


‘DETEGTIVES earn big money. Make 

Secret investigations. fxperience 
unnecessary. Detective particulars 
free. Write, George Wagoner, 2640-P 
Broadway, N.Y. 


Please mention Poruar ScteNce M 


STHLY 


LeJay Bldg; Minneapolis, Minn. 


BUILD reflecting telescope. Catato 
Free. Instructions 1c. Optical 
Laboratories. Larchmont, New York. 
TELESCOPES, Binoculars. Micro- 
Scopes. Lowest prices. Free cata- 
log. The Hobby Man, Jefferson, Iowa. 


FOR THE HOME 


MAKE beautiful card tables. Com- 


ete construction kits. Dime 
brings illustrated literature. Ten 
designs. Rare, exotic woods, Aley 
Crafts, Escanaba, Mich. 
FOR INVENTORS 
PATENT your idea. Write imme- 
diately for two free hooks, “Pat 


ent Protection” and "When and How 
to Sell an Invention."” Fully explain 
many interesting points to inventors 
and illustrate important mechanical 
Principles. With books we also send 
“Evidence of Invention’ form. 
service. reasonable fees, 

Avoid 


maintenance’s, formulas, Maii 
tenance, Fox Créek Station,’ Detroit, 
ich. 


ENGINES, MOTORS, ETC. 
| GASOLENE motor for model boats. 


Circular 5¢ stamp. Anton Bohaboy, 
Rahway, N. J. 


when answering advertisements in this magazine. 


ELECTRIC pen, engraves hardest | HAVE you a sound practical inven- 

Steel, dollar” prepaid, Hudson | "on for: sale, patented ot unpat- 
Bros., East Syracuse, N. Y. ented? If so, write Chartered Insti- 
ELECTRICIANS Motorwingars, | fute of American Inventors, Bept. 


A. Washington, D. C. 
INVENTIONS—Patented, Unpatent- 
ed; Bought outright, royalty. Write 
Areliano-Bower Co., 1 LaSalie, Chi 
cago. 
INVENTIONS wanted for promotion 
and commercialization write Pa- 
gifig Inventors Agency. P.O. Box 
1792, San Francisco, Calif. 
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SUCCESSFUL inventing and patent- 
ing. 23 copyrighted lessons $1. Post- 
id. Free lesson. Instructor, 25 South 
earl, Youngstown, O. 

HOW fo finance, patent, sell your in- 
‘ventions yourself. Proven; success- 


ful methods. Inventing Counsel, | 


Cantil, Calif. 
MERITORIOUS Inventions finances 
promoted. Jennings Butts, 3: 
Madison Avenue, N.Y. 
INVENTIONS promoted. Patented, 
‘or unpatented. Write Adam Fisher 
Company, 183 Enright, St. Lout: 
WILL furnish financial aid for good 
invention. Flecks, Warren, O. 


FORMULAS, PLANS, ETC. 


ANALYSIS. Research. Newest guar- 
‘anteed formulas. Biggest catalog 
free. “Special prices, leads. Gibson 
Laboratory, Chemists, FA-1142 Sun- 
nyside, Chicago. 
TRISODIUM phosphate — Amazing 
chemical powder dissolves paint, 
grease, Tust. 10c gets formulas and 
Supply’ sources. Waldo, Box 268, 
Dallas, Texai 
GUARANTEED formulas, New Fast 
Sellers. None better. Lowest prices, 
Gatalog free. Kemico, 500° Park 
Ridge, TU 
THREE dimes, brings 101 Hysrade 
formulas, Cosmetics, Household, 
Remedies. Hetpsall Company. 21 Ger- 
aud Avenite, No. Plainfield, N. J. 


SQUAREKNOTTERS! 

andbags, etc. Quality cord samples 
with catalog, free. Beginners book, 
10¢. Special! 
1. book with 50c be} 


Dept. P-4,121SandsSt.,Brookiyn,N-Y. 

20 FULL-SIZED lawn ornament pat- 
terns’ of animals, birds, ete. 

20 full-sized siihouétte 

20 full-sized novelty patterns of book 

ends, door stops. ete... 2oc. Modern 

Woodcraft, Saginaw. ‘Mich. 

WOODWORKERS 
simple ways to make end-tables, 


Make belts, 


nets, in spare time. Fully illustrated. 
cloth bound $1.00 postpaid. Eugene 
Devt. C48, “Sod-ttn “Ave 


uF own furniture. Our 
complete course shows you how. 


Grand Rapids. Mich. 
HOLDS-Um-Dr 

‘with water. 
shrinks or spoils. Ex} 


delivered; ail colors. Literature free. 
Holds-Um-Co.. Royal Oak. Mich. 


‘Powder Cement Mix 
ids anything, 

is. Fire proof, 
‘one pound 65¢ 


RAILWAY models. Catalog hand- 
book 25¢e. Walthers, 259 E. Erie, 
Milwaukee. 


MONEY MAKING 
OPPORTUNITIES 


MAKE big money in floor surfacing 
with electric ‘sanding machines. 
Get into something for yourself and 
be your own boss. Start with as lit 
tle “as $79.00. A’ tried and. proven 
money-maker. Learn to run one in 
an hour, No previous experience re- 
quired. Write D. B. Wing, Box R, 
entral Station. ‘Toledo, Ohito. 
‘AN in each town to Plate Auto 
Parts, Retlectors, Bicycles, “Fix- 
tures, Mirrors, by late method. Sim- 
ple pian of manufacturing at_home 
Starts you in good paying business. 
Free’ particulars and. proofs.. Gun: 
metal Co. ‘Decatur. 
MAGIC electric brush. Retails $1, 
Your profit 75¢. Uses static ele: 
tricity. No wires, batteries or ex- 
pense. Carry in ‘your pocket, Un- 
reakable. Send for sample and par- 
Heulars. | Donald’ Brush’ (Company, 
Household Division, Camden, N. J. 


PROFITABLE business of your own. 
Free folder describes methods. Over 

100 tested plang. W, Keith Co., 620 

Glenmore, Glendale, Cal 

YOU'LL tike resilvering mirrors, ai 
toparis. reflectors, making chipped 

ass sighs. Write,” Sprinkle, Plater 
i20 Marion, Ind. 

300 NEW Ganadian Names. Oppo 
tunity seekers plan buyers, $1. 

1000 $5. Parker Publications, Petel 

boro, “Ont., Canada. 


jortunities, 
ublishers, 


NOW comes a new Home Money Mal 

ing plan. All by mail. Write immedi- 
ately. Plan is free. Julius, Amarillo, 
33, Texas, 

INVENTION finance magazine, 80-N 
‘Wall Street, New York. Year sul 
geription 60c," entered upon, promise 

to pay on receipt of first copy. 
‘AGENTS—to mail our literature, 

Good profits, Home business. May- 
wood 8. Publishers, 925 Broadway, 
New York, 


DIME brings copy “/National Mail 
‘Order New: ‘hree months 25c. 
Box 1773-PSM, Roanoke. Va. 


TAKE in the dollars, with the money 
by_mail system, Particulars. free. 
Key Systems, Box 323, Jeannette, Pa: 


MICROMETERS, 


fit, complete 
circulars _an\ 
catalog. Real Mfg. Co., 
Findlay, Ohio. 


T-inch, $1.00; 


power machine 


form! irfect prod= 
Accurate analysis assured, 
Reaulttul research, Catalog tres. P. 
Thaxly Company. Washington. D.C: 
FORMULAS, chemicals, containers, 
Literature’ free. Farrand Chemicai 
Go.. ‘Tyrone, Penna. 
MONEY making formulas 3c. Send 
for list. Address Be Buller, P. O. 
Box 211, ‘Henderson, N. C. 


FORMULAS— Latest Money Makers. 
‘Literatiire Free, E-Belfort, 4042 N. 
Keeler, Chicago. 
RNITURE, floor polis 
Ph Hox 132, ‘Muschtine, Towa: 


PLASTICS, brass, aluminum, Dow- 


gears, ete. New ‘catalog now ready 

We coin, Hobby Supply’ House, Box 

2014, Pittsburgh, Pa. 

SERVICE to Homecrafters. Attrac- 
tive projects in kit form save money 

Kiln dried lumber cut to specification: 

Circular free, Arteraft 

vice, 143 West 107th St. Chicago. 


“HOW To Make A Fortune Invent- 
ing’. If you are invention-minded, 
you cannot’ afford to be without this 
Amazing treatise. Complete with 25 
valuable formutas and’ inspirational 
Suggestions, All for. $1.00. Techno- 
trend, Box 375, Washington, D.C. 
LIKE to, write? Earn extra, Money: 
reparing newspaper clippings {or 
ublishers. Simpl fascinating” prof 
table. Stamp brings details. Div. 31 
National Press, Hohm Bid 
Western, Los Angeles, Calif. 
ERNOONS Free! mo, 
home! No eany. Expect. surprise! 
Folio. Sta.-D. Los Angeles. 


107 NEW successful home, busines 
plans. Century, 1261-SP Broad- 
way, N.Y. 


Fifth, Duluth, Minn. 
UNUSUAL, book: 


novelties, Inter 
free. Novelty 


0% PROFIT mailorder opportuni- 
ties, Literature free. Harvey Tee- 
te, Decatur, In 


MODERN wood sculpture. Compiete 
instruction book on carving stat- 

$1.00. Lee Wood. 

Dept. 7, Centerville, 1 


INVENTIONS WANTED 


income from cheap pota- 
| New process, 

different, superior taste. 
ton at hand” Low ‘cost equipment 
Write, Long-iakins, 647 S. High St. 
Springtleld, Ohio. 


LETE! “all profit’ Mallorder 
plan,” “15e. | “Rayway" Service, 

Raymond, Calif. 

WHERE. to buy at lowest wholesale 
prices. Information free. Yorena, 

Box M-312, Bayonne, N. J. 


HIGHGRADE SALESMEN 
DISTRIBUTORS — Supply Revolt 
Mionary Gorn Remedy, to stores. 
New Sales Plan results: in landslide 
Of “orders. “150% prodt, Exclusive 
franchise,” Reliable ‘Specialty. Corp. 
Burtato, WN. 
BIG chsh dally; Cush bonnes ree 
‘iiatiy, ‘Sell sanforized shirts, ties, 
hoses underwear direct. to wearer, 
GUaranteed {ull Year. Sensational 
style and quality features. Sales out- 
fit free, Write today. Dept... PE, 
Rosecliff-quaker, 1235 “Broadway. 
New York. 
TIRD accessories, guaranteed 10,001 
fille “Tiger, Grip ‘Tire. Paten, and 
complete fastsselling line ‘auto ‘ae- 
Eessories, Salesmen-distributors eas- 
fiyimake’ up to $79 weekly. and over. 
Fotected territory. Heonomy. Hub 
Products: Go., Si" Burkhardt, Day= 
fon, Ohio. 
MAKE more money with Red Comet 
Attomntic “Fire “extineulshers. 
Low. Price, Proved, ‘seven : 


‘open. Exclusive. 
fick. 744 Red ‘Comet Building, Lit- 


tleton, Colo. 
ADVERTISING book match factor: 


offers vou amazing opportunity, 
We are largest in world selling. 
rect. Big cash comm., bonuses. Fuli- 
part thine, Bik rebeats. simples 
and kit free. Match Corp, of Amer- 
Dept. N-4, 6041 Grand, Chicago. 
EN with cars to sell new electric 
are Welder to mechanics, repair 
men, factories. Wholesaies $2.50. 
Five’ minute demonstration makes 
sales. Upto 150% profit. Trindl 
Products 2225-BU, Calumet, Chi- 
cago. 
SELL calendars. Bxcelient sideline 
for specialty ‘salesmen. Commis- 
sions daily. Kit free. Examiner Pub- 
lishing Co., 728 W. Wisconsin Ay 
Milwaukee. Wis. 
BTARTLING Invention. Pocket_ad- 
ding. Machine. Nationally adver- 
tised $2.50. Whirlwind Seller. Biz 
rofits. “Calculator Manufacturing 
Box 1118, Dept. A. Chica; 


STOP Job hunting! Start your own 
Enterprise. Hire Agents-Salespeo- 
ple; BP, %9.,2000% Pront. Particu- 
lars free. ‘Thermo-607, Peoria, Il. 
A giite cure for clogged drains. “This 
tool sells on sight. Get a city and 
become independent. Silent Valve 
Co., 3420. Fletcher’ Drive, Eagle 
Rock, ‘Calif. 
SELL Gas stations new forms, edg- 
ers, files. Symplex, Lamoni, Towa. 


HOME CRAFTSMEN 


LAKE Superior Agates, Auroralites 
suitable for cutting. souvenirs, as. 

sorted $1.00 per dozen. Few | pol- 

ighed stones. R. Trezona, Houghton, 
ich. 


SMALL Inventions wanted by manu- 

Til help you sell your 
invention. Write for free circular. 8. 
Hull, 7829-M Euclid Avenue, Cleve- 


CASH for unpatented ideas, Stam, 
‘appreciated. 
Plewsant, Chicago. 


LANGUAGE OUTFITS 


aniling, T-799 Broadway 


MAGIC TRICKS, 
JOKER NOVELT! 


MRS. M. earned $267, three weeks, 
raising mushrooms in cellar! Ex: 
geptional, but your cellar, shed per- 
haps suitable. ‘We buy crops, Book 
free. United. 3848 Lincoin’ Ave., 

Dep ‘Chicago. 
FS yA $1.00 mapa- 
zine (40th year), “Giled with 
schemes, tips, business opportunities, 
formulas, sent 6 montas for only 
lonthly Schemer,”’ Alliance, 


jur_own rubber molds tha 
need no greasing. Beginners outfit 
$1,00. Satisfaction guaranteed. De- 
tails ‘free. John June, 101-A Beech, 
Holyoke, Mass. 


MAKE yor 


EARN $25 a night with magic. Make 
professional 

almost nothing. Stam} 

Merlini, “400° Lin- 


VENTRILOQUIST figure 
¢ illustrated cata- 
log 20g. Eran N 
ate Stre 


‘Amaze, mystify friends. Write to- 
day! Lylé Douglas, Station A-1, D: 


Monthly maj 
International 


MAGIC, tha; 
trated catalo; 
25c. Haenchen, 


and cash coupon, 
732 NW 29th, Okla: 


AR bills by mail galore. Near- 
ly" all’ profit.” We tell you how 
Stamp appreciated. Homecraft Arts, 
Dept. PS., Lakeside, Calif. 


ARN money in any crowd. Call 


ames of strangers: tell unspoken 
questions. Professional course ‘mind 
reading. Spirit writing, ete., $1.00. 
Hendersen, Box 341, San Bernardino, 


Calit. 
START now! Make money casting 

book ends. plaques, etc. 1¢ materia 
makes 25c seller. Sample of necessary 
materiais, Rubber molds, full instruc- 
tions only $1.00. Plastic Arts, Dept, 
26. Homewood, ‘Ala 


100 PROFITARLE mail order and 
local plang. Gilbert 8. Supply, 1107 
Broadway, New York. 


MOTION PICTURES & 
SOUND EQUIPMENT 


LEARN motion picture Theatre Busi 

hess. Home-study training; Man- 
agement, Advertising Projection. Big 
opportunities, ‘Tenth Yeur. Fre cat- 
alog. Give axe, Theatre Institute, 375 
ington Si. Elmira, N. 


film. Develop yourself, all 
Instructions, Formilas, 

2.00. Film: chemical ‘samples, 30c: 

Lake’ Gamera Exchange, 202, “Gary, 
ind. 

NEW compiete Smm popular star 
movies 60c. 16mm color film sam- 

ple 50. Free 16mm, smm_ bargain 

ists. Home Movies, Box 2168 has- 
ton,” Pennsylvania. 

T6MM Titles to order 2c word. Title 
letters “5c. Wolfilms,  6858-A 

Stoney Island,” Chicago. 

S16 MM. Titles, 2c word. Write 
for latest catalog. Cine Shop, 1812 
jont_Road, Charleston, W. Va 

EW and Used Smmm and 16mmm 

films exchanged. Lists Free. Hert- 

Wik-261 Reedley, Galif 


MAKE $25.00 weekly. Have your own 

business, easy, steady work, repair- 
ing sewing machines. Our book real 
Instructions. $1.00 makes it easy to 
learn. Connan, 508 S. W. Second, 
Portland, Ore. 


LARGE, Profession 
'25e, Holden, P-220 
MANUFACTURIA 
ANALYSIS. Research, Newest guar 
auntegd formulas, Bi 
Laboratory, Chemists, Fi-1142 Sun- 
hyside, Chicago. 


parts cutout of metal, Art- 
company, 71 Seventh St. Prov- 


Biggest cataloz 


MISCELLANEOUS: 
SHIRTS renewed-recollared, recuffed. 


FREE literature how to locate buried 


treasure and minerals. Fisher Lab- 


MODELS & MODEL SUPPLIES 


WE make demonstrating models for 
the Inventor. Mail stamp for cata- 
lies. Pierce Model 

Hinton Street, Chi- 


MANY new, gunranteed. big paying 
mail order and local business. Dime 
brings complete plan, novelties, val- 
uable literature. Patek’s, BNS94, 
Spuzzum, B. C. 
95% PROFIT. Make, sell cockroach, 
rat, bed bug exterminators. Simple, 
effective. Three Hygrade formulas 
50c. Helpsall, 21 Geraud Avenue, No. 
Piainsfield, N. J. 


SUCCEED. With your products. 
Make—Sell Them. Formulas, Proc: 

esses. “Accurate Analyses. Catalog 

Free. P. Thaxly Company, Washing- 

ton. D.C. 

ALL profit” mail order business 
brings dollars daily! Aids millions 
jobless 


operative Service, De- 
7) Swan, Buffalo, ¥. 
arthworms for Profit” In- 
formation Free, Stamp Apprecia- 
ted, Bureau Zoological Research, 106 
P Broadway, Peoria, Ill. 
BARN extra money spare time. No 
canvassing or manufacturing. 
Business Opportumities, Dept. 33, 
Box 5005, St. Paul, Minn. 
EARN Money Addressing Envelopes, 
‘culars, Typing. Information, 10c. 
None. free.” Ace-PSM, 322 Empire, 
Birmingham, Ala. 


Yomm. FILMS 100 feet, $1.05, Title: 
8 words 20c. Photoart, 11 Win- 
chester Street, Boston, Mass. 
FILM, sample for projectors: Smm, 
16mm, 10c. Goodwill Company, 


kson,’ Tenn. 
16MM Eauipment, Stamp brings 
prices. Care Box 5985, Cleveland, 


MOTORCYCLES, BICYCLES & 
SUPPLIES 


MOTORCYCLE bargains, lowest 

prices, bargain sheets for stamp. 
Motorcycle accessories. Rochester 
Harley Davidson Corp., 129 W. Main 
St.. Rochester. N.Y. 


MUSIC, MUSICAL INSTRUMENTS 


COMPORERS—vorse or musi BAT 
liant opportunity—write imme- 
diately, fanburen, Box 34, Rock- 
fiver!" x 
ORCHESTRATIONS 10-$1. Sheet- 
music, 25-$1. Reeds 6-$1. Silver- 
man, 3303 Lawrence, Chicago. 
VIOLINS. Handmade masterpieces, 
best since Stradivarius. Free trial. 
MUSIC composed to songpoema. Or- 
chestrations arranged, Prank Wilde, 
Lancaster, Pa. 


Locomotives, 
Gas Steam engines castings. 
2417 North 


$10.00 DAILY Stamping names on 

checks, outfit furnished. Sam- 

le Name-Address 25¢. Bohn Co., 
ox 86B. Wilkes Barre, Pa 


EVERYTHING needed to whittie 6 

ornamental Scotties, Complete kit 
and Instructions only $1.00 postpaid. 
Eugene Watson, Dept. Cis, 353-4th 
‘Ave., New York. 


18 Please mention Popurar Science Montuty when answering advertisements in this magazine. 


NEW book shows how to make any 
ship model. Short cuts, 

100, illustrations, 

ystpaid. Eugene Watson, Dept, Cis, 


53-4th Ave., 


MAKE good, profits with Potato 
Maid-en Flakes. Depoy Model 


{ Shop. Muncie. Ind. 


HOME industries, 40 pages, year 10c. 
Melotz Publisher, Benson, Nebr. 


MUSIC composed to words Wonder- 
ful Proposition. Saver Bros., Osh= 
cof PEP jauer Bros., Osh 
‘VIOLIN-making supplies, patterns, 
instructions. Free catalog’ Fraser, 
2028 Stark, Saginaw, Mich: 
LEARN swing piano! Postal brings 
free booklet. Christensen, 163 
Kimball Hall, Chicago. 


POPULAR SCIENCE MONTHLY 


OLD GOLD, WATCHES, 
JEWELRY, PRECIOUS STONES 


HIGHEST prices for old gold, teeth. 

Watches, jewelry, 100cc full cash 
yalue maiied day shipment received. 
Satisfaction guaranteed or articles 
cheerfully returned. Information free, 
‘or ship today. Chicago Gold Smelting 


Company, 301-H Champlain Bldg., 

Chicago. 

BANKRUPT stock watches—dia- 
monds, Save 75%. Stamp brings 

gatalog. P. McGerty-3, Manhattan, 
‘ans. 


PATENT ATTORNEYS 


“INVENTOR’S Guldebook”’ contain- 


also, 


atent Attorney-En) 
u Street, New York. 


tion’. 


PHOTO FINISHING 


BE modern! Get modern service, 
modern quality, modern prices. 
Our modern methods give quick serv- 
ice and bright guaranteed neverfade 
pictures. Holl developed, 16. prints 
Se coin; 16 reprints, 25¢. Enlarg 
ment colipon. Send next roll or re- 
int order to Modern Finishers, Box 
37, St. Paul, Minn. 
MAIL your rolls to film center of 
the world. Any 6 or 8 exposure 
roll developed and printed 25¢ coin. 
DeLuxe enlargement coupon fre 
Photo Finishing Shop, Est. 23 yrs. 
Genesee Valley Trust Bldg... Ro: 
chester, N. Y. ‘The Camera City.” 


BEAUTIFUL 5x7 enlargements from 

your favorite negatives 17¢ each; 
three for 50c. Eight exposure roll de- 
veloped and printed 25c. Work guar- 
anteed. Jeems Service, Box 137, Ann 
Arbor,” Mich. 


two Velox prints each negative, 
25c. Hench Studios, Harrisburg. Pa 


“PATENT Particulars’” 

Blanks, Free: Government-Regi: 
tered Patent Attorney, 31, year: 
Sterling Buck, P-629 F, Washington, 


PATENTS. Booklet free. Highest 
Teferences, Best results. Prompt- 
ness assured. Watson E. Coleman, 
Patent Lawyer, 724 Ninth St., Wash* 
ington, D.C. 
INSTRUCTIONS “How to Establish 
Your Rights” and form +Evidence 
of Conception” sent Free! Lancaster, 
Allwine & Rommel, 413 Bowen Build- 
ing, Washington. b. C. 
PATENTS—trade marks. Prelimi- 
nary advice, book and’ disclosure 
form fee, Personal service. Irving L. 
‘MeCathran, 1050 International Bldg, 
Washington, D. C., Registered Pat* 
ent_Attorney. 

INVENTORS: send immediately for 
your coples of our new free book: 
“Patent Protection’® and 5 Suege 
tions on Selling an Invention.” Si 
Welght pages of Interesting facts, 
whey tell how Patent Laws’ protect 


ured financial assistance: show in- 


teresting inventions: illustrate im- 
portant mechanical movements. With 
book we also send free Evidence of 
Invention form to help establish date 
‘of disclosure, Prompt service, rea- 
Sonable ‘fees. special deferred, pay- 
ment plan, Strictest secrecy. ‘Thirty 

nine years! experience. Highest reter- 
ences. Write us today. ‘The facts in 
our books are worth ‘money to the 
man with a good invention, Addres: 

Vietor J. Evans & Co., Registere: 
Patent Attorneys, 58-D Victor Build- 
ing. Washington.’ D. C. 

INVENTORS. Do you feel you have 
‘@ valuable invention? A novel 
vention may. produce something sala- 
Die if patented, Are you groping in 
the dark—getting nowhere? Learn 
how ‘other men with inventions at- 
tained success. Write for our Free 
Book, ‘‘Patent Guide for the Inven- 
tor? which telis you of fields where 
inventions bring ‘profits if they are 
ood, patented ones. Clarence A. 
O'Brien & Hyman Berman, Regis- 
tered Patent Attorneys, 697-C Adams 

Building. Washington,’ D. C. 
DON’T tell anybody the secret of 
your invention! ‘Take steps to pro- 
tect it, before it’s too late! Get our 
Free | ‘Certification Of, Invention” 
and two Free books. ‘They answer 
hundreds of Patent questions and ex- 
Blain our Deferred, Payment (Pian. 
trietly confidential service. U.S: 
Registered Patent Attorneys. Over 62 
years’ experience, serving ‘inventors 
All over the world, Write for free 
books Today! C. A. Snow & Co., 
2700 Snow Building, Washington, D.C: 
INVENTORS—send for free copy 
my 72;page book on patents, Rea~ 
sonable terms. Prompt action. Confi- 
dential, personal service, L. F. Ran- 
dolph, ' Dept. 340-A, Washington, 


WE successfully sell inventions. pat- 

ented and unpatented. Write for 
proof and tell us what you have for 
sale. Chartered Institute of Ameri- 
gan Inventors, Dept. 3-B, Washing- 
fon, D. C. 


PATENTS FOR SALE 


ROLL developed, finished, § prints, 
20c: Goodwill’ Studios,’ Jackson; 
‘Tenn, 
THE Photo Mill, Immediate service! 
No delay! Roll developed, care- 
fully printed and cholce of two Beau: 
tiful 5x7 double weight, professional 
enlargements, one tinted enlarg 
ment, or eight reprints—for 25¢ coin. 
Reprints 2¢ each. The Photo Mill, 
Box 629-10, Minneapolis, Minn. 
LOOK! Your choice! Two beautiful 
enlargements and eight prints, or 
gixteen “prints from each roll only 
25e. Quickest service. Modern Stu- 
dios, La Crosse, Wi 
TWENTY reprints 25c. Roll de’ 
‘oped and two prints each. nega- 
tive 25c. Star Photo Service, Dept. 3, 
109 North Dearborn, Chicago. 
LARJARGRAPH ints: t 
enlargements) Developing, 
Printing, Rolls-Films' 25c. Ten ri 
prints 28c. Cordinal Photos, Summit, 


n and | sna 
folder free. Ideal Photo. Box 
Paterson, N. J. 


AT, Willard's, Box 9535-R, Cleveland 
Heights, Ohio, you'll get quicker 


service, Beautiful quality. 

Yeloped, 2 prints each neg: 

Enlargement coupon. (Trial 

TWO prints each with every roll de- 
veloped, 25¢. Very finest quality. 

Reprints 2c each. Brown Photo Com- 
any, 2200-82 Lowry, Minneapolis, 
inn 


GUARANTEED, 20 prints 25¢. Roll 
developed. 16 prints 25c. Intro- 
ductory Offer. Quality Photo, Huteh- 
inson, “Kans. 
FILMS developed: 6 or § exposure 
Rolls; Velox Deckledge prints. 5x7 
enlargement coupons, 25¢ coin, Photo- 
mail Service, D-81, Harrisburg. Pa. 
CONFIDENTIAL developing, — tw 
‘each negative 25¢. Royal 
3902 North Sixth, Harris- 


Roll “de- 
tive 25¢. 
fer? 
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QUALITY Velox reprints 3¢_ Rolis 
developed and printed 25c. Mead’s, 

Dept. S., Box 811, Station H., Los 

Angeles, ‘Calif. 

CANDID camera film expertly de- 
‘ enlarged. Trial roll 50c. 

8. Si ‘Texas. 

id. 8 prints, 2 en- 

5 cents. Mayfair, Box 

‘oledo. Ohio. 


POULTRY & SUPPLIES 


ROLLS develo; 
largements, 


261, 


PRINT your own cards, stationery, 

circulars, advertising. Save money. 

Easy rules’ furnished. Print for oth: 

ers, big profits. Junior outfit $9.00; 

igh presses S17 and up, Detalls free. 
Co. ‘Meriden, Conn. 


PRINTING instruction book com: 


PROFITABLE OCCUPATIONS 


SOILLESS agriculture, 

toes, “potatoes, flowers, etc. 
shallow tank of water containin| 
chemicals, Tomato vines 20 feet, bear 
for year, 20 pounds per vine, quality 
better than soil grown, Instructions, 
formula $1.00. Purdy’ 

1852 E. Siauson Ave., Los Al 
RAISE Angora wool rabbits! Eas} 
profitable. Wool brings $3.00 
6.00 Ib.!” Catalog free! Rabbit 

"arms. Sharon, Washington. 
MUSHROOMS: grown at home with 

newly patented Tobacco Stem spawn. 
Good market all year. Book, pictures, 
free. Tells all about this ‘profitable 
business. Write Home Growers Serv- 
ice, Dept. A-2, West Chester, Pa. 


ralse toma- 
in 


PEARL growers wanted. “How To 
Grow Pearls In Bedrooms. In 
Shellfish."’ Postal brings information. 
Pearl Scientists, Woodland, New 
York. 
BUSINESS proposition _resilvering 
mirrors, reflectors, 
makin} rite, 
Sprinkle. Ina. 


RAISE mink. Bred females avail- 
‘able. Dime, for general informa- 

fon. Lomman’s Fur Farm, Spangler, 
ce 


RADIOS, SUPPLIES & 
INSTRUCTION 


STANDARD radio sets at big 

ings. Over 400 different makes and 
models_such as Stromberg Carlson, 
RCA—Philco—GE-—Zenith and oth: 
ers. Get our new 44 page 1938 radio 
catalog tree. Write 


RARE COINS 


subjects and many more. Eleven com- 

ete sections—284 pages, cloth bound. 

er half a million copies sold at 
higher prices—new send only 25¢ per 
copy, book will be mailed postpaid, 
while few remaining last. Eugene Wat 
son, Dept. C48, 353 Fourth Ave., N.Y. 


SONGWRITERS 


POEM writers, songwriters. Send 
for free rhyming dictionary, song- 
writers’ guide. Submit best poems, 
melodies today for bonafido, super: 
ior offer. MMM Publishers, Dept. 55, 
Portland, Oreg. 
SONG poems wanted to be set to 
music. Free examination. Send 
Poems to MeNeil, Bachelor of Music, 
4153-PS South Van Ness, Los An* 
Beles. Calif. 


SONGWRITERS—get “How to Write 


Songs’' by famous Broadway com- 
ser and free Rhyming Dictionary. 
ongwriters Institute, 1234-3 Broad: 

way, New York. 

SONGWRITERS: Send best poem 
today for exceptional offer. Rich- 


ard Brothers, 
Chicago. 
MUSIC composed to words. Rhym- 
ing pamphlet free. Phonograph re- 
cording of song free. Keenan, 259 
Beach St., Bridgeport, Conn. 
WANTED original poems, songs. for 
immediate consideration, Send po- 
ems to Columbian Music Publishers 
Ltd., Dept. 96, Toronto, Can. 
SONGWRITERS wanted, write for 
free book, 50-50 plan, Song Bu- 
reau, Dept. L, Salem, Ind. 
SONGWRITERS! Marvelous oppor- 
tunity, Investigate, Standard Song 
Service, 1412 Great Northern Bidg., 
Chicago. 
SONGWRITERS, Verse or music. 
Brilliant opportunity, ‘Write imme- 
diately. ‘Vanburen, B10, Rockhaven, 
Ye 
SONGWRITERS! Amazing conyinc- 
ing proposition! Hibbeler, C-15, 
2157 N. Avers, Chicago. 


146 Woods Butiding, 


SPORTING GOODS, GUNS, FISHING 
TACKLE, ARCHERY 


BIG prices paid for certain wanted 

coins. 1909 cent $10.00, some silver 
dollars $4000, 1864-1865 ‘Indian head 
cents. $100.00 each, dimes before 
1895 $600, liberty head nickels before 
1914 $500, encased postage stamps, 
Some large’ pennies $2000, half cents 
~-$275.00, paper money, gold doilars 
$1500, foreign coins $165, some worth 
$6000 each. You may have coins for 
which we pay big premiums, ‘There: 
fore send 15c today for 1938 big il- 
lustrated coin book for certain want- 
ed coins. National Coin Corporation 
(2), Daytona Beach, Fla. 


35.00 TO $500.00 each pald for h 
‘dreds of Old or Odd Coins. Kee 
til posted. Send 10 cents for A 
trated Coin’ Value Book, 4x6. Guar- 
anteed Prices. 31 years’ in Dusiness. 
Goin Exchange, Box 31, Le Roy. N 
CERTAIN large cents worth $750.00 
‘small cents $12.00; nickels $250.00: 
dimes $300.00. Send 15¢ for newest 
1938 compiete 36 page illustrated 
buying book, Bob Cohen, Box 3507-A, 
Cleveland, Ohio. 
COMMEMORATIVE half dollars, Lin- 
coln, Texas, Oregon, Stone Moun- 
tain, Cleveland, $1.50"each. New ‘i- 
lustrated catalogue 25¢. | Norman 
Shultz, Salt Lake City, Utah. 
10 LARGE cents $1.15. Radtke, 56 
Dale. Rochester, N.Y. 


MARE money with poultry. Read 
merica's biggest, poultry, maxa- 
zine. $1000 Gash. Prizes. to “chick 
Talsers: Learn ‘how leading poultry 
Talsers’ succeed. Only poultry maga: 
Zine operating its own experimental 
farm. TPhree. years $1.00. 9 months 
{rial 25e. Poultry “Tribune, Dept- 
C91, Mount ‘Morris, 11 
NEW, Oficlal ese production 3 times 
U.S. average, Imported Australian 
chicien, detailed itterature fre 
Maice Yourself Job, qn ity iot. New 
€age method deseribed, fresh’ exes 
fiways in demand. Australian Poul: 


try Yards, Gardena. Calif. 
PRINTL: PHING, 
‘MIMEOGR’ MMED' 


AUTOMOBILE rear wheel knee ac- 
tion. Joe ‘Paviack, 737 Waddell 
Avenue, Clairton, Pi 


PERSONAL 


HYPNOTISM. Complete 20 Method 
Course 25c._Lonk Institute Hyp- 
P-2984" North Ridgeway, 


NERVOUSNESS, nervous fear! Af 
flicted? Free, interesting informa- 

tion. “Investigate! John” Englund, 

Ontonagon, Mich. 

STUTTERING and stammering cor- 
rected at home. Descriptive book- 

let free. Paul J. Wolfe, Box 52, Pitts- 

burgh, Pa. 


@9_ CIRCULARS, letterheads, ai 
2.95, 


velopes, postcards, $2.95 1001 
5000, $8.99. Samples, Cuts. Good- 
print, Harrisonburg. Va. 


1000 “LETTERHEADS, , envelopes. 
biliheads, ete. $2.00." 5000 $8.00. 
shore, 80-09 Atlantic Ave., Wood: 
haven, L. E. 
125 letterheads 81x11 and 125 en- 
‘velopes, $1.00 postpaid. Bennevilie, 
907 West_Roosevelt, Philadelphia 
DISTINCTIVE. printing.  reasonabis 
prices, prompt. service. samples. 
Economic Printing, Leonia, N. J. 
250 bond letterheads or envel 
‘Moyer, B-2418, “Milton 


PRINTING OUTFITS & SUPPLIES 


‘$1.00. 


LEARN ventriloquism, de stamp 
brings particulars. Smith, Room 
688, 125 N. Jefferson, Peoria, Ill. 


APRIL, 1938 


PRESSES $5.00. New type 50c. Com- 
plete, Bargain Catalogue. Brad- 
shaw, 3214-S. Huron, Chicago. 


Please mention Poputar Sciexce MontHty when answering advertisements in this magazine, 


THREN Foreign Coins and price list 
10c, Joseph Coffin, 1182 Broadway, 
New York. 


RAZOR BLADES 


ONE hundred quality double-edge 
razor blades. only 85 cents, post- 
aid. Anywhere in U.S. A. Star, 
5012 South Ashland, Chicago. 

100 FINEST quality, double edge 
blue steel razor blades, $1.00 post- 
paid, Richard Asnton, 63 Basswood, 
wrence, Mass. 

‘Too DOUBLE edge razor blades $1-00. 
Arnold, Box 64. Forked, N. J. 


RUBBER STAMPS, OFFICE 
SUPPLIES 


NEW $3.75, automatic adding ma- 
chine, Fully guaranteed. Bassett, 

Box 3038, Altadena, Calif. 

BETTER printing 3 line Stamp 35c. 

Augustin Stamp, Fond Du Lac. 
vis. 


SCIENTIFIC INFORMATION 


AMAZING 284-page book, of fasci 

hating scientife information: Pock- 
et Guide to Science answers questions 
about the earth, stars, planets, the 
human body and'mind, animals, elec- 
tricity, radio, chemistry. Explains in 
simple’ language, the marvelous rea~ 
sons for the miracles of the universe, 
of life, science, physics, evolution, 
Reology.. “magnetics.” motion. “With 
his “book handy you'll quickly gain 
a working knowledge of all’ these 


FISHERMAN: Send a dime and your 
dealer's name for a set of three 
trout, bass, or pan fish spinners to- 
gether with our list of material for 
Constructing your own lures that will 
catch fish. "Your money refunded if 
not satisiied. Spinner 
Lewiston, Idaho. 


SUBSCRIBE now to the leading arch- 
ery magazine of America, Covers 

all phases of archery. $1.00 the year. 

Send ten cents for sample copy. 

American Bowman-Review, Albany, 
e. 


HUDSON Bay blankets, Indian pack 
baskets, camp stoves, knives, com- 
asses, outdoor equipment. Free cata- 
a Howe Fur Co., Box PS, Coopers 

Mills, Maine. 

WRITE for tackle specialties cata- 
log. Braidwood Tackle Sales, Perth 

Amboy. N. J. 

TELESCOPE chi .  Bluing 
solution, shooters supplies. Free 

catalog, Jaymac. Jacksan, Mich 


DETAILED instructions 60c, Make 
bows,’ arrows, targets. Hobson, 
Salem, ‘Ore. 
LEARN, to shoot accurately; what 
Guns to buy, why and where; cor- 
rect firearms cleaning and care; gun- 
smithing, gun remodeling, ete.’ Send 
six cents in stamps for sample copy 
72-page monthly magazine, “The 
American Rifleman’’,” "exclusively 
about ‘guns of all. kinds. National 
Rifle Association, 899 Barr Building, 
Washington, D. ©. 
ROD holders for bank and boat fish- 
ing, folding, Carry in tackle box or 
ket. Send $1.00 each. Howard Pres- 
er, 507 Patterson St., Carey, Ohi 
NATIONALLY Known and_adver- 
tised fishing tackle at, bargain 
prices: Catalogue free, Tackle Store, 
jac City, Iowa. 


‘Specialties, 


STAMP COLLECTING 


FREE! Tannow Touva Landscape Tri- 
angle, Bi-colored Cayman Islands 
Map stamp. Both these unusual 
stamps. also amazing packet other 
thrilling stamps, ali different, includ- 
ing world’s largest Ship ‘Stamp, 
Georgia (Dead Country). Sudan (Des- 
ert Scene) complete Coronation issues 
from Canada and Great Britain, in- 
teresting price lists and Watermark 
Detector, all free to approval appli- 
cants sending 3c postage. One to a 
person, Midwood ‘Stamp’ Company, 
epartment 4R Midwood Station, 

Brooklyn, N. ¥. 

PRODIGIOUS gift! Old German State, 
Selangor, Perak, Trinidad, Negri 

Sembilan, ‘Foreign Revenue,’ Bicol- 

ored Banana Airmail, Siberia—abso- 

lutely free with approvals! Postage 
3¢. Saxon Company, Dept. 19, Albee 

Blag., Brooklyn, N.Y. 

CANADA, 25, different fice to ap. 
‘proval applicants enclosing 3c 
stage. Crescent Stamps, London, 
janada: 
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OLD stamps and envelopes wanted. 
‘Will pay $85.00 for 1924 
Frankiin,” rotary perforated eleven 
{$1,000.00 if unused). Send 5¢ today 
for’ large illustrated ‘folder showing 
amazing prices paid. Vernon Baker, 
444-PS-3, Elyria, Ohio. wrient 
DIAMOND _airpost commemorative | more, 
lsaue ‘complete; proletariat | por- 
traits’ and famous Dragon stamp 
with 117 additional, only 10c. Friend- 
I Pilgtelists, Box 4428s, "Philadel- 
phia, Pa. 
GIGANTIC, Bhopal Triangle, Turks 
Caicos, $5 U. S., Caymans, gi 
ine Baden. Everything 3c witn ap- 
rovals. Viking, 1-P Hanson Place, 
rooklyn, N. 
2% ‘TRIANGLES! Guatemala Bisect 
“(diagonal half-stamp): beautiful 
Liberia, three additional triangles, 
27 other stamps, dc. Abell 
1818-H St. Paul, Baltimore. Md. 


FREE New Costa Rica Philatelic 
te'green | “Exhibition Triangles to approval 
applicants. Charles Cleaveland, 806 
forth Humphrey, Oak Park 
LIBERIA snake triangle, 
ish triangle, 50 other’ stamps, de. 
t Co. ; 2527-H, Guilford, Balti- 
Guinea, eoreuga): Mozambique, St. 
Thomas and P1 
Depraw, No. 93, Ocean Park, Calif. 
140 ALGERIA, Congo, Beuador, Hy 
derabad, Palestine, Mongolia, Er- 
enu- | itrea, Siam, Persia, etc. 10c. Lufbery, 
Middletown, Conn. 
A good hobby is an important part 
of a man’s life. Watch these col- 
umns_monthly. 
FREE: 50 stamps, Manchukuo, etc. 
Postage, ic, album. ge. Builard, 
268D Northampton, Boston, Mass. 


DIME. 


Blant Span- 


863, Springfield, Ohio. 
ince, 5c. Approvals 


LEARN 


Tan leather. Only taxiderm: 


low rates now in’ effect. 
ern School of Taxidermy, 
Bidg., Omaha, Nebr. 


ICELAND, 25 different, 20c. Theo- 
dore Ames, Upper Montclaii Z. 


qh kets 10¢, approval 

bk - Stotlemeyer, Wilkinsburg, Pa. 

25 DIFFERENT Egypt 10c. Approv- 
Is, Schell, 127 Rose, Reading, P: 


jonial 3c. Approvals. Porter, 


to mount 
animals, fish, game heads. Also tat 
skins and’ make marvelous Krome- 


in ‘the worid, founded 1903, 
250,000 students. Rush postcard to- 
@ay for free book, 48 pages. 
jorthwest- 
339 Elwood 


REMOTE Control: Arc-welder 25-125 
amperes 40 volts D.C. Dual Control 
25-200. Home-made from North East 
(Dodge) automobile generators, with- 
out rewinding armature. New method 
designed for beginners, Over 3,000 
words, real facts, actual welding 
views.’ Certified instructive Plans 
$1.00 C.0,D. $1.12 Alrmail 12¢ extra, 
elders Chib of America, WB-3433 
M-Mart, Chicag 
75-125 ampere are welder from 
Dodge ‘generator. Complete plans 
and valuable catalog, 3c. 0 other 
generator, changes, ‘Teday’ Manutae- 
turing, 223 LeJay Bidg., Minneapolis, 
ini 
BUILD your own A.G. professio 
type electric are welder 11 or 230 
volts; Normal capacity 3 KW. Plans 
and instructions $1.00, C. . ‘D. No 
stamps. Box 48, Fairview, N. J. 


ALL, different coronations. 5 ju- 

Dilees, 10 Canada, all for only i0c 
to approval applicants, RF. Stern, 
23-458 Crescent St., Long” Island 
City, N.Y. 


PHILAKIT! Album, perforation | Calif. 


Chicago. 


89 DIFFERENT United States 25¢ 
Reitter-Imhoff, 111 West Jackson, 


UNITED State 
Pillault, 528 Broadway, Oakland, 


Supplies. Lowest prices. 
catalog free. Write today, 


ing, Omaha, Nebr. 
TOBACCO 


100 different. 40c. 


GLASS eyes. Taxidermists’, furriers™ 


Supply Company, 228 Smith Build- 


Bauge, magnifier, tongs, hinges, 
stamp packet, stamp defect gauge: 
50c postpaid, ‘Dennis, Osgood Street, 


Brooklyn, 
Pittsburgh, Pa. ALT 


packet Coronations, Pictorials 
Diamond, ete, "0c with approvals 
Hall-wilson Company, Box 3015, 
Jamaica, N.Y. 
RARE aifmall, scarce camel stamps. 

Chance to join big stamp club. 
Mammoth stamp packet, All for only | , 279d! 
Se. Approvals, Atlas Stamps, Dept, 
A. Little Rocis, Ark. 60.0 
DIAMOND shaped stamp. Liberia 

gunboat triangle two other tri- 
ankles, liver, jubilee, 27 others. be. 
Crowder Co. 127-H 5. North, Baiti- 
more, Md. 
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andSon,13: 


FREE, Packet to approval applicants. 
Schramm, 1489 2 ih 


UALITY stamps _on approval, 
COLUMBUS ship_set_(S),, Superior Bret lscount’ Osborne Morse: 
ark Ave, Albuquerque, N. Mex: 
FREE—S$2.00 and 15 other United 
States. Malling 3c. Foreign approv- 
als. W.. Clatworth and 
100 ALL different Portugal 25e. LC. 
‘Trading Company, Box 38, Belle- 


Different 15e. 50, 

ferent commemoratives 25c. Steger, 

Box 154, Crown Point, Ind. 

200 DIFFERENT worl 
with penny approvals, 10c, Seifert 


ast 19th Street, 


. aged-in-the-wood tobacco. 


Moberly, Box 104) 
CHEWING, 4 pound: 


Upland, Calif. 


Belmont Farms, Chatham, 
‘A good hobby ii 


umns monthly. 
aif. 


de stamps | “ulars, Cameras 


ing Set 


juttonwood. Reading, Pa. 


EARLY U.S, Send for list. M. 
Place, Harding. Mass. 


SPECIAL 25 different stamps_includ- | plleanta, Se 


nop. 


‘ing Spanish, Christopher Columbus 
Issue, for Sc, "to approval applicants 
only.” Gardner ‘Stampeo, D.1; PO. 
Box 1232, Chi 
BOY Scout Jamboree set. Minerva 
‘Triangle from Netherlands, Com- 
ete Costa Rica Diamond Shaped 
{rmatis, 10¢ with approvals. Reyco, | 100 
Box 5197, Los Angeles. 


25 UNITED STATES, including $4 
‘and $5 stamps free to approval ap- 


CORONATION, 

Stamp, 25. British Colonials. "50 
gthers, Se with approvals. Lawrence 
Shultes, Berne, N.Y. 


ONLY Mussolini Stamp, Free to ap- 
roval applicants, sending 5¢ for 
different stamps, 

Woodbine, Penna. 


Hand Toois. Highest prices 


ostage. Brownie Stamp 
ich. turned. Elman 


Buren, Chicago. 


Jubilee, Midget 


all-purpose, hea 


feinholt, eration are wel 


MONTHLY Stamp and coin magazine, 
six months and 25 foreign stamps, 

25c. American Stamp Journal, Cedar 

Rapids, 1 

GREECE, 25 different 10c lists free 
Goldsmith, Box 200, Chicago. 


provals, 


SENSATIONAL values. Penny ap hi 
Fries inger, Wes 
Pan isan ey nee ings. Operates | from 
FREE! 20 different with approvals, 

Hawthorne Stamp Co., 32 
Court, Cicero, Ill, 


So. 53 


FREE smokes. Name favorite 
tobacco. I'll send free sample 


aay for new thrill in-pipe smoking. 
Pete Fwensbore, 


a5 
smoking Gold Leaf’ burley, 
igh tobacco, 3 pounds $1.10 postpaid. 
a, 


‘an important part 
of a man's life. Watch these col- 


WANTED MISCELLANEOUS 


CASH for used Microscopes, 

Slide Rules, Draw: 
‘Surveying, Scientific _In- 
struments, Mechanical and Electrical 


shipment received. Satisfaction guar- 
anteed or shipnient , promptly 
2300-P8, 


WELDING, SOLDERING 


ELECTRIC are welder, only 22¢ a 
! ‘Sensational “Commonwealth 
continuous: 


ny electric 
socket. Complete, nothing, else to 
buy. 10-day trial. Details 


ARC-WELDER Home-made from 
original North-East (Dodge) 12 volt 
automobile generator, No rewinding. 
Plans $1.00. Welders Club of America, 

WB-3433 M-Mart Chicago. 

MOULDS to cast lead soldiers, 244 
different kinds. Send 5¢ stamp for 

illustrated catalogue. Ct. Schiercke, 

Ghent, N.Y. 

GENUINE Dodge arewelder economi- 
cally built without rewinding. Plans 

$1. Particulars free. Pulls, Booker, 

‘Texas. 

FIX It Yourself—Save money by 
making your own household im- 
rovements. New Manual shows how 
fo do hundreds of construction and 

repair jobs around the house. Fully 

illustrated cloth bound $1.00. post- 
paid. Send your order to Bugene Wat- 
son Dept, C1s, Popular Science Month- 

Wy. 953 Fourth Avenue, New York, 


WIND ELECTRIC PLANTS 


BUILD wind light plant. We show 

fou how. Complete plans and valu- 
able catalog, 10c, Wind plant parts, 
welders, electric fences. LeJay Mfg., 
623 LeJay Bldg., Minneapolis, Minn. 


FREE electricity trom wind. Build 

your own windcharger, Cost 98¢ 
for material plus used car generator. 
Drawings-Instructions 10c. Wesco, 
Minneapolis, Minn. 


GOT a good idea? Make it profitable, 
Popular Science Monthly Classified 
Section will advertise it to five hun- 
dred’ thousand men in the buyin 
market. For sure results, send a 
‘with remittance to B. HE. Corvell, 
Classified Advertising Mandger, Pop: 
ular Science Monthiy, 353° Fourt 
Ave., New York, N. ¥. 


Know Electricity as 
Experts Knowlt / 


and Get an Expert’s Pay! 


ECOVERY has begun! The months ahead are 

charged with significance and expectation. What 
will you do to get the jump on the other fellow? 
‘Thousands of men have used 


The Croft Library 
of Practical Electricity 


‘The Croft Library 1s a complet 
founded on practice—on 20 yeai sleeve experience— 
fon work as it is actually done. Tt is jammed from cover to 
cover with the kind of hard-headed facts you want. Written 
so that the beginner can easily understand it, yet'so sound. 
So thorough, that it ts the daily guide of 59,000 highly paid 
electrical workers and engineers. Croft tells you the things 
You need to know about motors, Kenerators, armatures, com- 
inutators, transformers, clreuits, switchboards, distribution 
systems—electrical machinery of every type—wiring for light 
and power—wiring of finished bulldings—underwriters’ and 
municipal requirements—ilumination In its every phase— 
the most improved methods of lighting —lamps and lamp ef- 
feets, ete.—how to do a complete Job, from estimating It, to 
completion, 


No money down—easy payments 
Fill in and mail the coupon attached and,we will send you the 
entire: set of seven volumes for ten days" Free Examination. 
We take all the risk—you assume no obligation, If you de- 
ide to keep the books, send $1.50 in ten days and the balance 
at the rate of $2.00 a month. Send the coupon NOW and see 
the books for yourself. 


mr----------------- 


| Free Examination Coupon 
| McGraw-Hill Book Co., 330 W. 42nd St., N.Y. 


You may send me the seven volumes of the Croft Library of 
Brnetien! Electrielty for) dara: free examinatign. { acyee ty 
Eatin th & 


1 book, ost ald, Ih ores tn 
sont ani the special price of $19.65 has " 
(To insure prompt abfoment, writ 


Name, 


City and State... 


Position . 


! 
1 
1 
1 
| rtome addces 
1 
1 
1 


NEW BRUSH 
PLATING OUTFITS 


for auto parts, Connect to a battery, no tanks used. 
Almost as simple as painting. Your opportunity to make 
ikood Income plating auto parts, reflectors, mirrors, etc. 


Free Particulars and Proofs 


GUNMETAL CO. Ave. F, Decatur, Illinois 


Ican train you for 


DRAFTING 


right in your home 
by my practical method 
Engineer Dobe 


can prepare you just as le has trained thousands of 
successful students, aged 16 to 18 to past 50. His 
practical “Work-Job” method requires no previous 
experience, High, school, education not needed. He 
offers you a real opportunity to 

get a complete training in di Onreraete 
ing right in your home 


fall details of Engineer 
Dobe’s remarkable offer 
that includes all neces- 
sary tools and equip- 
ment, Send coupon 
TODAY! 


ENGINEER DOBE 
Div. 3394 


Send me your free book “Successful Draftsman- # 
I ship.” Please explain how you assist your gruduates 
to good positions as draftsmen. 
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Monastery 
Secrets 


. ..+ THE FORBIDDEN 
KNOWLEDGE OF TIBET 


‘What strange secrets of nature are 
locked within the mountain fast- 
ness of Tibet? What control over 
the forces of the Universe do these 
cloistered sages exercise? For cen- 
turies the world has sought to know 
the source of their power—to learn 
their mastery of life, and their faculty 
Jor overcoming problems with which 
the masses of mankind still 
struggle. Have they sel- 
fishly deprived humanity 
of these rare teachings? 


WRITE FOR THIS 
FREE BOOK 


Like the streams that 
trickle from the Him- 
alayan heights to the 

plateaus below, the 
Breattruths of these 
brotherhoods have 
descended through the 
‘ages. One of the preserv- 
ers of this wisdom of the 
sages is the Rosicrucian 
Brotherhood (not a re- 
ligious organization), They 
invite you to write today for 
their FREE Sealed Book, 
with its amazing revela- 
tions about these mys. 
ies of life. Address: 
Scribe C.N,I. 


The ROSICRUCIANS 
‘AMORC 
SanJose,Calif. 
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Questions from 
Home Owners 


(Continued from page 15) 


to cover windows and other surfaces 
that are not to be painted, and practice 
first on the rear of the house until you 
become accustomed to the operation of 
the gun. 


Sizes of Wall Paper 


Q.—WHAT is the difference in size be- 
tween single and double rolls of wall 
paper?—G.K.L., Richmond, Va. 

A.—MostT single rolls of wall paper 
are eighteen inches wide and eight yards 
long, while double rolls consist of two 
singles joined as one. Some special pa- 
pers are generally sold in bolts having 
three single rolls thirty inches wide and 
five yards long. 


Reroofing a House 


Q.—Is IT any harder to reroof a 
house with composition shingles than 
wooden ones, and is the procedure the 
same ?—N.N.R., Chattanooga, Tenn. 

A.—IT Is claimed that whether 
you reroof your house with wood or 
composition shingles makes little dif- 
ference so far as the work is concerned, 
since in either case the procedure will 
be the same. Always start at the bot- 
tom edge and work toward the ridge. 
Use long box nails instead of ordinary 
shingle nails to insure a good anchor 
through the old roof, which in most 
cases will serve as a good foundation 
for the new one. 


Mending Breaks in Sidewalk 


Q.—How can I repair a break in our 
sidewalk, caused, I believe, by the heav- 
ing of frosted ground?—L.H., Little 
Rock, Ark. 

A.—CAREFULLY remove all broken 
pieces and clean the surface with a stiff 
brush to remove even the smallest bits 
of loose cement. If the break is smooth, 
roughen the surface with a cold chisel 
to insure a good bond with the new ce- 
ment. Mix three parts of sand with one 
of cement, add enough water to make 
the mixture smooth, and apply over the 
break. Sprinkle a little pure cement on 
the wet surface and trowel it smooth. 
If the cement is in any danger of freez- 
ing, cover it with burlap or straw. 


Matching Mixed Paint 


Q.—I AM doing a painting job in a 
color I mixed myself. I do not know the 
proportions of each color I used, but 
have tried to get the same shade in a 
new batch I made to complete the work. 
How can I make sure they match?— 
B.J., Pasadena, Calif. 

A.—ONE way of making sure is to 
coat one-half of a small square of or- 
dinary window glass with the original 
paint and the other half with the new 
mixture. When they dry, both the color 
and the gloss can be compared easily, 
simply by holding the sheet of glass 
up to the light. 


e@eeee YOU 
A FAILURE? 


“Waitt Maybe you're doing work anyone 
can do. Cons at 
home with Ls 


this page—he considered carcfully the information that 
coupon brought him-he enrolled for LaSalle training 
in Accounting—and he climbing 

Today, he is Comptroller and a Director of a large 
Casualty’ company and his Income is more than seven 
times what it was. Not everyone can do as well, But 


Rearlyeveryone can Step up his success nd his ico 

wusiness., Cost ithe! 

Hite wonder eee en ee ere oetkconer th Would You Like to Join This 

pigher If not now oa ‘this ‘Seid tayerciante it. Get the Profitable fession? 
dream 


Feast the YoU can--if you have at least average ability and the 
ambition and wil to prepare thoroughly. But the frat 
ep isto get the tacts send the coupon, 


Today tants deal with the vital problems of 
business Gost Controls—income and Tax matters, 


‘open up this wonderful profession. 
“How, can I get out of this rut and win bigger 
success! Mew ‘of the accounting ‘eld 
That was his burning question. Stuck in an obscure q 
job as neta ofa litte rural ining under 
E 1,000 a fa desperate. He analysed his quale 
fh ahead-—ho investigated 
ences of men already at the top. He found 
thac'the ehlet a 


re me thelr co-\ 
Successors. In addition, {t gives full information about 
our ay ‘80 that you may know and estimate tt 


iflerens Aheoe muccemul men for youre 

find himself was trained ef ability without training Jet is absolutely free of cost or obligation 

fie'was about as far as he could AI Sou need Gols to tell us on the eoupon where to 
‘He eent us a coupon just like the one at thebottomot aud Sour Sony. 


LASALLE EXTENSION 


Dept. 483-HR- CHICAGO 
Kindly tell me about the opportunities in Accounting and how your, training can help me grasp them. Also send 
=free—your booklet on “Accountancy, the Profession That Pays.’ 


Higher Accountancy 


Other LaSalle Opportunities: 
If more Interested in one of the ficlds indicated below, check and mail now. 


5 Law “Desree of LL. 6 fndustrlal Management 
mamercial Law 


Name -- 


Present Position. 


CUT ME OUT 


aste me ona posteard and mall to, Popular 
Dept. 4s. 933 Fourth Ave. 

Tit bring sou romplete supplies and instructions 

Howto make easily several Gollars «week in your 
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Sana anes ane Get 
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Gut me ii 


for less than 
one day's pay!NAX 


rte at once Tor detaie 
teat and best self-inetroction 
‘You for Free Examination. 


han days agen ne to 


ie. S 
eee ee ee 


WORK FOR ‘UNCLE SAM” 
i ih Start $158.00 a Month 


IT 
PT et Cy ri = am 
FRANKLIN INSTITUTE, Dept. N258 
Rochester, N. Y. 


BB Sire yen tome tthou eharze™cons of 
Hit to "et Week Goveenment dob 
ibtrat positions and potters tele host auaily 


3848 Lincoln Ave., Dept. 340, Chicag 


pare 


Many Other Government Jobs 
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YOU SHOULDNT EAT 
SUCH RICH FOOD, JIM. 
YOU'LL GET ACID 
INDIGESTION SURE, 


ACID INDIGESTION 
DOESN'T WORRY 
ME ANY MORE. 1 
JUST CHEW TUMS, 
AND IT'S FIXED 
UP QUICK, “>> . | 


MILLIONS DO THIS 


FOR ACID INDIGESTION | - 


VE. —TUMS, a remarkable discovery 
brings amazing quick relief from indiges- 
tion, heartburn, sour stomach, gas, and con- 
stant burning caused by excess acid. For TUMS 
work on the true.basic principle. Act unbeliev- 
ably fast to neutralize excess acid conditions. 
Acid pains are relieved almost at once. TUMS 
contain no laxatives; no harmful drugs, Guar- | 
Gnteedtocontain no soda, Over 1}4billion TUMS | 
already used— mae! their amazin ng, benefit. | 
Try TUMS today. Only 10c for 12 TUMS at 

all druggists. Most economical relief. Chew like 

candy mints, Get a handy 10c roll today, or the 
three roll economy package with metal con- 
tainer for only 25c. 


UMS FOR THE TUMMY 
IN ACID INDIGESTION 


Learn a 
opie lE EL 
trade 


COMPLETE TRAINING 


With all types internal combustion engines, elec- | 


requirements, write for free book of Dicsel facts 


NATIONAL SCHOOLS 


Los Angel 


. Request for FREE BOOK 


4000 So, Figueroa St., Los Angeles, Calif} 
AGE 


When Writing Advertisers 
Please Mention POPULAR SCIENCE 


TIRED OF LOATHSOME 
SCHOOL-AGE PIMPLES? 


Let millions of tiny, living plants help 
keep blood free of skin irritants 


Thousands of young people have said 
good-by to the curse of youth—a pimply 
skin. They know what happens between 
the ages of 13 and 25, the time of life 
when important glands develop. Your 
system is upset. Poisons may pollute your 
blood stream and bubble out on your 

in ugly pimples. Then you need to cleanse 
and purify your blood. 

Let Fleischmann’s Yeast help remove these 
impurities the natural way. Millions of tiny, 
active, living yeast plants will help keep poi- 
sons from the blood and help to heal your 
broken-out skin. Many report amazing re- 
sults in 30 days or less. Start eating Fleisch- 
mann’s Yeast now. Buy some tomorrow! 


Copyright, 1988, Standard Brands Incorporated 


To those who think 


LEARNING MUSIC 
is hard- fog 


Do you think it's 
hard to learn how 
to play your favor- 
ite musical instru- 
ment? Well, it 
isn’t. Now, through 
a simple home- 
study method, you 
can learn to’ play 
quickly and easily. 
No needless scales 
or long hours of practice. You can learn to 
play right in your own home. More than 
700,000 have studied this easy way. Decide 
now to play the Piano, Violin, Ukulele, 

Tenor-Banjo, Hawali- 
an Guitar, Piano Ac- 
cordion, Saxophone, or 


1 LEARN TO PLAY 
Own a Railroad... | SAR ABE" | se" Haar Wok 


Gimme: Qeiter, Write today for Free 

YOU CAN BUILD AN ACCURATE | | Grea Mandaim | Booklet, and Pree 
SCALE MODEL WITH OUR KITS Hawaiian Guitar | explaining this meth- 
Piano Accordion od in detail. Mention 

HE thrill of owning a railroad is Or Any Other | instrument. Instru- 
yours as soon as you take up the Instrument mens. muppiied ahaa 
eeded, cash or credit, 

hobby of model railroading. We | y, s, school of Music, 84 Brunswick Bidg.,. New York City 


suggest you begin with our HO-gauge, 
Hudson-type model locomotive, which 


has been so simplified that even a be- 
ginner should experience little difficulty Keep Your Car YOUNG! 


in building it. Anyone who can handle At last a service and repair manual has 
a soldering iron, tin snips, hand drill, | | been made for the auto owner who, is mot 
and pliers can do the work. 8 for keeping your own car 

All the raw materials (see list) for TTS ees Ca cls oF 
making a locomotive and tender 14 in. technical language, made clearer by draw- 
long are contained in Kit 1L. The power ings and simple diagrams, what to do no 


| | matter what goes wrong. Service men will 
Ket a world of new ideas from it too, 192 
Pages, full strong, cloth binding, pictures 
on every page. “Only $1 .D. 
lus a few cents postage, nak for “AUTO 

| KS." Write to 


POPULAR SCIENCE MONTHLY, Dept. 48 
| | 353-4th Ave. New York, N. ¥. 


NEW HAIR 


—~. OR MONEY 


INEXPENSIVE 
MACHINE 
FOR HOME 


ferials for constructing track | 
section shown are contained in our Kit aL 


unit runs on either four dry cells or a | 
storage battery and is listed as Kit 2L. 
Twenty-five feet of HO track can be 
built with either Kit 3L or 4L. 

For those who enjoy ship modeling, | 
we offer twenty-eight different kits. | {f' 
There are also three kits for whittlers _ }} 
and two kits for those who want to | 
build furniture. 


VACUUM HELMET 


I you need. 
hale of baldness may 


same prit as-machines costing 


MODEL-OF-THE-MONTH KITS 2150 dh Complete riytro-Vacequlpe 
Aircraft carrier Saratoga, 18-in. $1.00 | fii "rou'wet rewlls oF money back 


M. 
N. Four US. destroyers, each 6%- 
in. 


‘ 
R. U.S. cruiser Tuscaloosa, 11 Cloke of att growin Bverythine a 
fend content: You will receive price 

in. tow ond Tel afer & 


(Continued on page 23) 


| HYDRO-VAC, INC., °eoi2 36, Walnut Bide. 
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| Kits for Model Makers | REY ec 


Y cure going to (Continued fr 22) 
ae ELECTRICIT 
| Lh 


bi a letter---submit 
a report--make a speech 


check your English and your facts with 


WEBSTER’S COLLEGIATE 
FIFTH EDITION 
This handy, desk-size 


dictionary, containing 
all the most common- 


1340 PAGES 


ly used words, is not ‘i fe 2600 ILLUS. 
only a quick-reference | “= Nourmahal ¢ PRICE $ 
authority on the spell- | i y HANDY 

ing, pronunciation, in “ 5 | 

RA ilar aietorg Hispaniola; , the ship in “Treas SIE 

words, but also an in- | ure Island,” 7-in.... 


@ AUDELS HANDY BOOK OF ELECTRICITY 
For Engineers, Electricians, Students and all interested in 
Blectricity. A quick simpliied, ready reference, giving 
‘complete instruction and practical information, 

Geotmeand. A celnbie authority anda bandy belper 


valuable checking | Z- HM.S. Bounty, 11%-i in. 

source for facts. 110,- | 2M. Ocean freighter, 14-in, 

900 entries; 1,800 illus. | 3M. Yacht Nourmahal, 8%4-in, 

trations; 1,300 pages: | 4M. Oil tanker, 14-in. 

$3.50 to $8.50, depend- | ‘544 Finer President Lincoln, 14%-i 
| 


answers your qu 
iegion: Bindings Po : Eat ry S INSIDE, TRADE” INFORMATION -ON 
Gesler or from the | SIMPLIFIED SHIP MODEL KITS EL gary nuiyt ec ayeor a ity 
ere We ice F. Liner S.S. Manhattan, 12-in..... 1.00 sad Repalce cig D Lom trea Tighiing-powes 

me) Generis, | H. Cruiser U.S.S. Indianapolis, pli secrealp oy meagre rates tthe 
~~ &. & C, MERRIAM CO., 12-in. . 1.50 i Tee anion Radio Principles 


Refrigeration-Ait Conditioaing-Oi 
Burners Air Compressors Welding, 
and many Modern Applications ex 
gi lained 0 you can understand. 

‘OR PROFIT! 


tthitasitanefor youre snoly 
rie aad matt Coe EE CPM belo 


pacisis maiteatanineaat ee 


929 Bway, Springfield, Mass. | J. Clipper ship Sea Witch, 13-in... 1.50 


STANDARD SHIP MODEL KITS 
Whaling ship Wanderer, 20%- 
in. hull, 27% in. over all . 7.40% 


When Writing Advertisers Spanish galleon, 24-in. hull, 
in. over all... . 6.95% 


A 
D. 
Please Mention POPULAR SCIENCE E. Battleship USS. Texas, 3-ft..... 7.45% 
G. 
L 


Elizabethan galleon Revenge, 


25-in. hull, 28 in. over all... 


E A S 1E S T Farragut's flagship Hartford, 
steam-and-sail sloop-of-war, Occup 


To MASTER! | 33%-in. hull, 41 in. over all...... 8.45% Lee sett 
§ | @ Privateer Swallow, 12%-in hull, = 
Edibles a 20 in. over all....... " 4.95% Ee EARN MONEY Stecnging 
THIS NEW | ¥: “iprer Sovereign of the Seas, { Mae eh 
20%-in. hull, 26 in. over all...... 4.95+ | | sIMMMPECEEASNSY 7-iay FOZ 
¥. Trading schooner, 17%-in. hull. 4.90 2 
P-A 25, U's, Navy dostayer Preston SESte INNS 
@ Such beautiful tone, and 31%-in. hull........ . 5.95* 140% PROFIT PER RACKET! 
so Seay: torpley! shat foneke | 88. Constitution (“Old Ironsides” A 
key and blow normally; you |“ 21-in, hull, 31 in. over all... 650° 


| 4S. Clipper ship Great Republic, 
31%4-in. hull, 42 in. over all... 8.40* 


Bulls wusranteeds your sue. | 5S: Coast Guard patrol boat of new 


cess assured. See your music 165-ft. class, 205-in. hull... 4.95* 

cee ee (write Direct is | 6S. Brig Malek Adhel, %4-in. scale, 

obi puieas Peak. Ne 20-in. hull, 33 in. over all, 
easiest with frame-and-plank construction.. 9.75t 


t fu 
PAS Write today sure. wa | 8S. Fishing Schooner Bluenose, 


PAN-AMERICAN |... 17-in. hull, 22 in, over al... 4.95t 


Bidg.,Elkhart,tndiana | 9S. Whaleboat, 14 in. long; partly 
| shaped hull and raw materials 
What's all this TALK 


| for making all equipment........ 2.75t nnd FREE plan and special 
| 10S. Confederate raider Alabama; Ors 


ABOUT OPPORTUNITIES r x 
steam sloop, bark rigged; 3/32- 5 

IN TECHNICAL FIELDS © in. seale; 21%-in. hull, 28 in. = 
Vocational Service stands ready to over all ...... aves 8.20% | Fy 
help you answer this question. “As a | (Continued on page 2h) | c 


part of its service there are now avail- 


able interesting, authoritative booklets 
on several leading technical fields and 
training institutions. Send the coupon. 


VOCATIONAL SERVICE 


Boston, 902 Statler Building; New York, 420 Lex- 
ington” Ay 2471 Fourteenth Street; 
fe Street; Memph 
Los Angeles, 3455 
‘Avenue at Aladison; 
ind Hastings Streets. 


USE THIS a om we wo == 


Vocatic ice, Dept. 
COUPON (send to address nearest you) 
GENTLEMEN: I am between 18 and 45. 
Without obligation please send booklet on the 
field I have checked. 


QlAireraft 1) Air Conditioning [Diesel 


AT HOME—IN 
YOUR SPARE TIME 


Here's fon and. prof jo your spare 

Hines the WPA Wass 

Inve nplomeant ai nfereati 
‘can give You the ability 


COMMERCIAL a ‘canroonine 


Write 

State axe a 
STUDIO 134 WASHINGTON SCHOOL OF ART 

1115-15th ST. N. W. WASHINGTON, D. C. 


Kit F—S.S. "Manhattan," 12 in. long 
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Kill garden insectssafely and surcly 
with Red Arrow Garden Spray—the 
only insecticide most home gardeners 
need. It kills certain varieties of both ff 
sucking and chewing insects with one 
spraying instead of two. Will not in- 
jure plants, not affect fertility of the 

“Protects roses 


jomical, to 
gallons of spray. 
d often with Red Arroy 
ects before th 


— Coupon Today For Sample 
eae Sales Co. 
Baltimore, Maryland, 
© paluaet ne tera 
to make 1 gallon of spray. 


$1260 to $2100 } Year 


Men—Women -~—-, 
Many 1938 
Appolatments 
expected 


Inflenee < 
metneeded. 
Mail Coupon 


Sune. 


MOV EreoxcaesIO¢A DAY 


Nationally Advertised! 10-DayTrial! 
‘spor 
aye 


of childre 
san la. 
a Buareciek Sa 
ae SH ‘ST, Dept. * Bos 


ist” of 
‘big pay positions. 
ie book deseribl 
OM Hk, and telling how 
uulity for’ & position. 


P xame 
Address 


CUT ME OUT 


Gut,me gut, paste me ona postcard and mail to Popular 
Science, Monthly. Dept. 48, 853, Fourth, New Yo 

NOS Til bring You complete supplies and instru 
to make easily several dollars a week in your spare time. 


in the many profit 
wotve we sie of 


clpon. today” for free, beak, which 
mina and’ il detals of say “Pay Yantion-ARtor= 


OYNE RADIO SCHOOL 
‘Dept. 48-44, Chicago, 


Kits for Model Makers 


(Continued from page 23) 
MODEL RAILWAY KITS 


1L. Model locomotive, Hudson 
type HO gauge. Kit contains 
all the necessary sheet brass, 
brass tubes, rods, wire, springs, 
fiber, screws, boiler head, lad- 
der strip, six driving wheels, 
and ten pairs of wheels. Loco- 
motive and tender are 14 in. 
long. ...... 

2L. Supplementary power unit for 
the locomotive 1L. Consists of 
specially built electric motor 
(6-v.) and worm and gear........ 

3L. Track kit. Contains running 
rail, third rail, cardboard ties, 
spikes, etc. for making 25 ft. 
of HO track... 

4L. Deluxe track kit. Same as 3L 
except that kit contains third- 
rail chairs, which eliminate 
much of the soldering......... 


9.95* 


4.00* 


6.95* 


Kit Q—The 
private 
"“Swallo 


MISCELLANEOUS 


No. 4. Solid mahogany book 
trough 22% in. long, 9% in. wide, 
and 24% in. high over all. Ready 
to assemble, with fifishes 

No. 5. Solid rock maple hanging 
wall rack with one drawer, 19% 
in, wide, 33% in. high. Ready to 
assemble and stain included........ 

No. 7. Whittling kit with two 
shaped blocks for making sea 
captain 5% in. high........ 1.50 

No. 8. Whittling kit for six’ dif: 
ferent Scotties. Each is 2 by 2% 
in., sawed to shape..... 

No. 10. Copycraft whittling kit for 
making one of several Hobo 
Hank novelties. Includes master 
model 5% in. high.... 


5.30* 


5.75* 


1.50 


f you live west of the Mississippi River or in 
ada, add SO cents to all pri marked with an as- 
terisk % ) and 25 cents to ail prices marked with a 
dagger (1). 


Popular Science Monthly, Dept. 48-4 
353 Fourth Avenue, New York, N. ¥. 

Please send me C. 0. D. Kit... 

I will pay the postman the price shown abore plus 


4 few cents postage in full payment. (Canadian 
orders cannot be . 0. De). 


Name. 
Address ....... 


City State. 
(Print ‘name very clearly.) 

If you prefer to send your remittance with this 
order, you sare the C.0.D. ‘charge. it by 
Roney order, check, or registered mail. This offer 
is ‘made only ‘United States and Canada. 
uso see note above. 
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Electroplating 


FOR HOBBY OR PROFIT 


ALL YOU NEED TO KNOW 
IN ONE PRACTICAL HANDBOOK 


Written especially for the amateur, this 
book tells you how to utilize many odds 
and ends to build a complete home electro- 
plating workshop. Instructions, pictures, 
and diagrams show how easy you can do 
copper, nickel, chromium, silver and gold 
plating. How you can plate household or 
automobile fixtures, hardware, tools, si 
verware, ornaments, clocks, watches, 
bracelets, rings, metal parts of all kinds. 


FOR THE BEGINNER OR THE EXPERT 


Takes you in easy-to- 
grasp stages right from 
the simple first prin- 
ciples of  electro- 
plating to expert 
professionaltype 
work, It’s interesting 
and profitable also 
to plate non-metallic 
articles made from 
wood—fabric—leather—plastics—glass_ or 
porcelain. You can get results plating less 
commonly used metals such as zinc, cad- 
mium, cobalt, antimony, lead, rhodium, 
and alloys. How to do lacquering, inlay- 
ing, overlaying, etching. How to plate un- 
usual designs with contrasting metals for 
striking effects,—obtain unusual finishes 
with chemical coloring. Scores of illustra- 
tions, diagrams, and pictures make it easy 
to do electroplating in all its branches. 


YOU CAN MAKE MONEY PLATING FOR OTHERS 


Refinishing automobile parts offers an unlimited 
field for making extra money, A complete chap- 
ter, with many detailed drawings shows you how 
to do professional plating without removing the 
parts from the car! How to nickel or chromium 
Plate automobile radiators, hardware, door han- 
bles, headlights, etc., by the hand-electrode 
method whic requires no tank. How to touch 
up worn, spate without plating an entire article. 
lundreds of formulas for mal 

electrolytes and chemical coloring baths, 7 
brand new handbook, prepared by the editori 
staff of Popular Sciénce Monthly, is rig 
he-minute and guaranteed to give sa 
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Prepare for profitable business or 
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‘guidance of qualified instructors. No previ 


With the Inventors 


Electric Powder Puff 
Applies Cosmetic 
- APPLYING powder to 
(~ the face without the 
— need of the familiar pat- 

De ting motion is made 
possible by a powder 

puff of unusual design. 

As the user passes the puff over her 
face, a motor in the handle sets up vi- 
brations which permit the face powder 
to filter through a special diaphragm, 
thus distributing the powder evenly. 


Coil Springs Improve 
New Rubber Heels 


ADDITIONAL comfort for the wearers 
of rubber-heeled shoes is claimed by the 
inventor of a unique apparatus for at- 
taching such heels to shoes. A recessed 
metal heel allows a rubber pad to be 
slipped into it against a strong cdil 
spring. The rubber extends below the 
edge of the metal, providing the usual 
resilient contact with the ground. A 
stiffening plate in the heel contacts the 
spring when weight is applied, thus 
making use of the cushioning action of 
the spring in addition to that of the rub- 
ber as the wearer walks. 


Ice-Cream Packages 
Have Space for Sirup 


ICE-CREAM sundaes in 
special cardboard con- 
tainers may now be 
packed with the fruit 
or sirup part separate 
from the frozen cream. - 
Having their own com- 
partment in a special holder, the sweets 
are poured onto the ice cream simply 
by pinching the top of the special com- 
partment. 


Safer Safety Matches 


SAFETY matches are made safer by a 
novel arrangement worked out by Har- 
old B. Eastman, of Philadelphia, Pa. 
The striking surface of the book match- 
es is placed on the flap of the package 
instead of in the usual position. When 
closed after a match has been removed, 
the striking surface shows through an 
opening in the bottom flap, thus being 
cut off from the remaining matches. 


Novel Electric Lock 
for Automobile Doors 


LOCKING automobile doors while the 
car key remains in the ignition lock, 
thus leaving the driver without means 
of getting back into his car, is made 
impossible by a new electric control. 
(Continued on page 26) 
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See the difference 


1 TOOK ONE NR TABLET 
LAST NIGHT AND THIS 
MORNING | FEEL GRAND 


WHETHER 
V your consti- 
pation is chronic or 
ba occasional—one 
™ 2 trial of Nature's 
Remedy (NR Tablets) will show why millions 
prefer this ALL-VEGETABLE Laxative. One 

R Tablet convinced me. . . so mild, thorough, 
refreshing and invigorating. 

Dependable relief for sick headaches, bilious 
spells and that tired-out feeling, when caused by 
or associated with nopeee ca: {NRsfi 

et a 25c box of ‘sfroman 
Without Risk sec to sre cae, 
then if you are not more than pleased, return 
the box and we will 


purchase 
v: Dailytes, 
Ne 


t—NR Tonight 


Ce 


4G 


‘American School, Dept. 
{Tele how to rath or ceca 
aint 


Biesel Eneinvering 
ating nnd Desir 

Electrical Engineering 
Name. 


Adaress, 


1 ONLY 7 DAYS 


‘LL PROVE 


1 CAN GIVE You 
ABODY LIKE MINE! 


Will be strictly’ cont 
MAIL COUPON TODAY for FREE PATENT BOOK, 
\d RECORD OF INVENTION Form. 


CARL M L LER 
ATTORNEY 
FORMER MEMBER EXAMINING CORPS U. 6. PATENT OFFICE 
Wau Woolworth Bia; 


pane. 
© ADDRESS... 


26 


‘Continued from ie 25, 


The unit consists of an electric switch 
in the ignition lock which closes a cir- 
cuit when the car key is in place. Cur- 
rent passing through the closed circuit 
prevents the door lock from operating 
until the key is removed from the ig- 
nition lock, opening the circuit. 


Novel Finger Ring 
Is Adjustable 


PREVENTING the pos- 
sibility of accidental 
loss of a ring from the 
wearer’s hand, or of its 
becoming stuck on the 
finger, a newly designed 
band is adjustable at will to several 
sizes. In addition, the same ring may 
be worn by different persons whose 
fingers are of different sizes. Round 
nuts set in the shanks of the ring so as 
to blend with its design revolve on the 
threaded ends of a U-shaped band. 
Turning the nuts moves the band, 
changing the diameter as required. 


Hand-Powered Motor 
Operates New Razor 


HAVING vibrating cutting edges like 
those of the conventional electric ra- 
zor, a new shaving device devised by 
William J. Kendall, of Lansing, On- 
tario, Canada, requires no electricity 
for its operation. The user simply 
squeezes the handle as he guides the 
razor over his face. The pressure op- 
erates a ratchet that moves the cutting 
edges to provide a shearing motion. 


Automatic Grinder 
Makes Meat Patties 


MEAT patties for 
“hamburger” steaks 
no longer need be 
made by hand from 
guessed-at quantities 
of chopped meat. A 
novel machine just devised grinds the 
meat, and then automatically forms a 
measured quantity of it into a patty of 
just the proper size for cooking. The 
device is expected to be a boon to butch- 
ers and operators of roadside stands. 


Air Vents At Sides 
Keep Awnings Cool 


AWNINGS that ventilate themselves 
are the invention of Wilbur F. Craw- 
ford, of Waco, Tex. Because sunlight 
beating down on window awnings 
creates a pocket of warm air which has 
no means of escaping, Crawford's plan 
is to leave an opening at the top of each 
side wall of the awnings. Over this 
opening a triangular piece of the awn- 
ing material slightly larger than the 
opening is fastened, with its lower edge 
extending below and on the outside of 
the opening. Sewed in place so that this 

(Continued on page 27) 
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INVENTORS: Write today for free book 
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Department 3-E, ‘Washington, D.C. 
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lower edge bulges slightly outward from 
the side wall, the extra material forms 
a vent that allows warm air to escape, 
yet prevents rain from entering. 


Perforated Bricks Are 
Linked by Metal Rods 


A NEW type of steel-reénforced brick 
construction has been invented by Em- 
mett V. Poston, of Springfield, Ill. The 
bricks are perforated through their 
shortest dimension with two or more 
holes. To construct a reénforced wall 
of a building or other structure, the 
first layer of bricks is laid in the con- 
ventional manner. Steel or iron rods 
are then inserted in the holes of the 
bricks. New bricks are then lowered 
into place so that the rods penetrate 
their holes as well. Mortar applied in 
the usual manner separates the layers 
of bricks from each other, while ad- 
ditional mortar forced into the holes 
around the rods binds the layers se- 
curely together. The uniform placing 
of the holes near the ends of the bricks 
permits the construction of even-sur- 
faced, steel-strengthened corners. 


Odd Hat Comes Apart 
for Easy Cleaning 


MADE so that it can 


CY, be taken apart for 
ZZ cleaning, washing, or 
2B ironing, a lady’s hat 


designed by Miss Mar- 

guerite Miller, of Great 
Neck, N.Y., consists of a ribbonlike spi- 
ral of cloth. Starting at the top of the 
crown, a slit winds downward to the 
brim which is detachable. Fasteners 
keep the slit closed while the hat is be- 
ing worn. 


Car-Wheel Device 
Cuts Radio Static 


BECAUSE the front wheels of automo- 
biles are electrically insulated from 
their axles by a film of lubricating oil 
or grease at all times, two Detroit, 
Mich., inventors devised a system of 
“grounding” the wheels to their axles, 
thus reducing static interference on car 
radios induced by the spinning wheels. 
A contact within the wheel hub con- 
nects the metal wheel with the axle 
end, even when the wheel is revolving, 
eliminating the source of radio inter- 
ference for motorists. 


Shears Speed Up Work 


DESIGNED to speed up the clipping or 
trimming of hedges and other shrub- 
bery, novel shears invented by Joseph 
Wittek, of Pasadena, Calif., have mul- 
tiple cutting blades instead of the usual 
single pair. Mounted side by side on the 
same frame, the cutters are operated by 
one pair of handles held in the hands. 
Instead of cutting a single swath, the 
device cuts six. 
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Tracer Lights in Night Photo 
Show Level Knee-Action Ride 


10 OBTAIN a visual record 
of the ride-leveling effects 
of individual front wheel sus- 
pension, or Knee-Action, Chev- 
rolet engineers resorted to night 
photography, and made the car 
itself trace its ride diagrams on 
camera plates. 

The tests were made at the 
proving ground, a Kr ction 
Chevrolet being run at varying 
speeds over a specially con- 
structed stretch of concrete 
paving having a washboard sur- 
face. To trace the indicator 
lines, two electric lights were 
used, one mounted on top of the body and the other 
attached to the end of the front wheel spindle. 

To record the graph of the ride, the camera was 
placed well back from the track, far enough to include 
several car lengths in its field. As the car approached, 
the camera shutter was opened and held open while 
the car passed across the field of exposure. Positive 
prints of the negative show two lines of white on a 


Top—The upper line shows the body movement, 
the lower line the up-and-down movement of the 
front wheel, of a Knee-Action car on a washboard 
road. Bottom—Tracer lights are mounted on the 
roof and on the front wheel spindle, 


black background, one tracing 
the travel of the front wheel, the 
other showing the path followed 
by thebody. The front wheel is 
shown to have followed the road 
surface closely, moving up and 
down at a high rate, while the 
car body was virtually unaffected 
by the bumps in the road. 

The night photograph at the 
top of this page was obtained 
in the manner just described 
except that a flash bulb was 
set off as the car was about to 
leave the field: of the camera, 
so that the car itself was photo- 
graphed on the same plate with the previously 
recorded tracer lines. 

By turning the illustration sidewise and sighting 
along the line made by the light on the body, one can 
note waves of far less amplitude and frequency than 
those made by the light on the wheel spindle. The 
diagram thus affords visual proof of the ride-leveling 
effects of Knee-Action, 


AU Chevrolet Master De Luxe models have Knee-Action. 


CHEVROLET MOTOR DIVISION, General Motors Sales Corporation, DETROIT, MICHIGAN 
General Motors Instalment Plan—Convenient, Economical Monthly Payments. A General Motors Value. 


You'll be AHEAD with a 


CHEVROLET 
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CAN THE 


ZEPPE 


COME BACK 


LAMES streaming upward into the 

darkening sky above Lakehurst, 

N. J., nearly a year ago, seemed to 

form a funeral pyre consuming 

the last hope of the rigid dirigible. The 

Hindenburg disaster, claiming thirty-six 

lives and destroying the largest and 

most luxurious skyliner ever built, was 

accepted by the world as bringing to a 

close the long and tragic story of the 
Zeppelin. 

The ship had nosed down for the 
mooring. The radio operator had flashed 
word back to the German base: “All 
is well. Landing.” An instant later, 
flames, starting mysteriously and fed 
by millions of cubic feet of inflammable 
hydrogen, were roaring the length of the 
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silver ship. Stunned by the catastrophe, 
most scientists agreed that “‘finis” had 
been written to the history of the sky 
leviathan. 

Months have passed. In the great 
sheds at Friedrichshafen, on the Swiss- 
German border, another giant, the LZ- 
130, is being groomed for its initial tests. 
A few weeks hence, its four 1,200-horse- 
power Diesel engines will roar into 
action and the pointed nose of the great 
800-foot dirigible will turn to the west 
for the 21-day transatlantic crossing 
to Lakehurst. Once more, the Zeppelin 
is attempting a come-back. 


Baie. 


As the new dirigible plows through 
the sky on its westward trip, it will 
leave behind 500 workmen busily en- 
gaged in the construction of a still larger 
ship, the biggest Zeppelin ever built. 
This monster, the LZ-131, will carry 
seventy passengers on each North At- 
lantic run. It gets its name from the 
fact that it is the 131st dirigible made 
by the Luftschiffbau Zeppelin, or Zep- 
pelin Airship Construction Company, at 
Friedrichshafen. It is expected to be 
completed late in 1939. 

While the Germans are preparing 
new skyliners for use on the long-dis- 
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SPUN 


GURVED VANES = 
KEEP THE WATER 
TURNING SMOOTHLY 


Plan of the 20,000-gallon testing tank at Akron, Ohio, in which a metal dirigible model, sub- 


FALLING WEIGHTS 
- PULL CAR FORWARD 


merged in water, reacts to currents simulating winds and air gusts encountered by an airship 


tance airways of the world, American 
scientists are busy with scale models, 
imitation landing fields, swirling water, 
and trailing smoke. They are obtaining, 
in the laboratory, new information about 
the Zeppelin and its problems. 

Akron, Ohio, is the scene of the most 
unusual of these experiments. Using 
a water tank instead of a wind tunnel, 
fieronautical experts at the Daniel Gug- 
genheim Airship Institute are test- 
ing a curious “underwater dirigible.” 
Machined from magnesium, the model 
is five feet long and about ten inches 
in diameter. It is so designed that it can 
be ballasted with water until it weighs 
exactly the same as the fluid it dis- 
places. In this condition, it reacts to 
eddies and currents of water just as an 
airship, riding on an even keel in the 
sky, reacts to winds and gusts of air. 

At one side of the 20,000-gallon tank, 
there is an eight-foot paddle wheel, 
formed of sixteen slim propeller blades. 
Spun by a direct-current electric motor, 
it drives the water in a clockwise direc- 
tion around the thirty-four-foot tank. 
Curved fins at the corners keep the 
liquid flowing smoothly, instead of pil- 
ing up and swirling around at the turns, 
and auxiliary vanes enable the experi- 
menters to produce variations in the 
currents at will. 

Imagine yourself witnessing one of 
the Akron tests. You descend to the 
basement of the laboratory at the muni- 
cipal airport, where the scientists are 
busy adjusting the model, ballasting it 
so that it has no weight in the water. 
Lowered into the tank, it is attached to 
a vertical member carried by a small car 
which is free to roll along a framework 
of girders. This framework in turn, is 
mounted on three bicycle wheels so it 
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moves forward at right angles to the 
motion of the small car, pulled by a fall- 
ing weight. Smoked paper is affixed to 
a recording drum at the top of the ver- 
tical member and two needles are set at 
the zero position. All is ready for the 
test. 

In the meantime, the electric motor 
has been humming; the great paddle 
wheel driving the water on its circular 
course around the central well of the 
tank. An assistant, stationed at a fiow 
meter, reports the speed of the current. 
During the tests, the rate of flow ranges 
from two to three inches a second. At 
a signal, the weight is released; the 


bicycle-wheeled car rolls for- 
ward at a speed of about eight 
inches a second. 

You lean forward to watch 
the cigar-shaped model cutting 
through the water. The current 
strikes it as it emerges from its 
“hangar” of calm water. The 
nose veers to the left. A moment 
later, the flowing water grips 
the whole model and moves it 
laterally in the same direction. 
Then, the nose enters the second 
“hangar” at the center of the 
tank and veers to the right as 
the current pushes against the 
tail. Finally, the model straight- 
ens out, “safe” in calm water 
after its journey of about twenty 
feet. 
During that time, the two 
needles have been scrawling 

their zigzag record on the 

smoked paper. One line indicates 

the lateral movements, the other 

> the twisting of the model. The 

relative speeds of water and 

model represent, when magni- 

fied to Zeppelin proportions, 

strain-producing conditions such 

as are met in high winds and 

gusty weather. The accumulat- 

ing record sheets provide a 

basis for later calculations which 

will reveal much about the forces 

which act on an airship in flight 

and on the ground. The scientists 

at Akron are accumulating facts 

of value to designers and navigators 
alike. 

Another series of tests has been car- 
ried out at the great National Advisory 
Committee for Aeronautics wind tunnel 
at Langley Field, Va. Here, a twenty- 
foot model of the Macon, the U. S. 
Navy’s ill-fated Zeppelin, was con- 
structed of wood and finished so that 
the exterior reproduced the same type 
of surface as well-doped fabric. This 
dummy dirigible was supported above a 
floor of wood, constructed across the 
center of the tunnel to represent the 
landing field. 

While smoke, generated by pouring 


This is the rolling carriage that propels the model as it traverses the tank. The motions of 
the miniature Zeppelin are recorded on smoked paper on the cylinder seen in the center 


POPULAR SCIENCE MONTHLY 


AS THE SUCCESSOR TO THE 
ILL-FATED “HINDENBURG” 
TAKES THE AIR, SCIENCE 
PONDERS THE FUTURE OF 
LIGHTER-THAN-AIR CRAFT 


kerosene on heated coils, streamed down the 
tunnel, a sixteen-millimeter moving-picture 
camera recorded the way it swirled around the 
hull of the model when it was placed at dif- 
ferent angles in the slip stream. Almost every 
condition an airship meets in coming to ground 
and being maneuvered about by a landing crew, 
can be reproduced in miniature by this method. 
Rolling, pitching, yawing, as well as meeting 
head winds, tail winds, and cross winds, have 
been investigated by the men at Langley Field. 

Thus, in spite of the reverses of the past, 
scientists, both here and abroad, are busy with 
the problems of the rigid airship. The long 
dream of flying hotels and globe-circling levia- 
thans continues to urge the experimenter on. 

The whole story of the Zeppelin has been one 
of great promises which have fallen short of 
fulfillment. 

One hundred and fifty times, engi- 
neers have constructed and tested 
these aerial giants. The Zeppelin 
works, at Friedrichshafen, alone, has 
turned out 130 in its forty years of 
activity. One by one, the great 
lighter-than-air craft have been 
wrecked by structural defects, torn 
from the hands of inexperienced land- 
ing crews, brought down in flames by 
wartime shells, broken by storms. 

In America, the history of the Zep- 
pelin has been short and disastrous. 
Above the cornfields of Ohio, a line 
squall broke the back of the Shenan- 
doah; off Barnegat Lightship, the 
Akron plunged into the Atlantic; 
thirteen miles west of the jutting 
rocks of Point Sur, Calif., the Macon 
crashed and sank. Only the super- | 
annuated Los Angeles remains, out | 5 J ,, line was the palatial R-101, designed for 
of commission, in a hangar at Lake- \ S 4 service between India and England. 
hurst. sais 2S Nosing through low-lying fog on its first 

Equally ill-starred have been the é flight in 1930, it crashed into a hillside 
English Zeppelins. The last of the = fifty miles from Paris, France, exploded 

and burned. All except seven of its fifty- 
six passengers perished. 
/ The Germans, with their Graf Zep- 
SMOKING OUTSIDE CABINS pelin and Hindenburg, retained their 
INSIDE CABINS faith in the flying cigars, These two sky- 
liners shuttled back and forth to South 
America and the United States. They 
piled up hundreds of thousands of miles 
without a serious accident. The Graf 
Zeppelin even circled the globe. Com- 
pleting ten trips across the Atlantic in 
1936, the Hindenburg for the first 
time in history proved that the 
rigid dirigible could be commer- 
cially profitable. 

This was the situation on the 
sixth of May, 1937. Then, at 
twenty-three minutes past seven 
in the evening, disaster struck at 
Lakehurst. Around the world, peo- 
ple asked the same question: Did 
DINING the accident represent a tem- 
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The skeleton of Germany's new LZ-130 tak- 
ing shape in the Zeppelin airship works 
at Friedrichshafen. At the left is the 
catwalk through the hull and, below, an 
artist's sketch of the passengers’ quarters. 


A Bell Laboratories 
engineer making mo- 
tion pictures of a 
subject's vocal cords 
with aspecial camera 
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Movie strip show- 
ing how the vocal 
cords actin form- 
ing a single tone 
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ODD LABORATORY TESTS SHOW US 


How We Speak 


AKING movies of human vocal cords at 
the rate of 4,000 pictures a second, an 
ultra-high-speed camera developed by 
Bell Telephone Laboratories engineers 
is helping to solve the age-old mystery of how 
we speak and sing. When its pictures are 
projected on a screen at the normal rate of 
only sixteen to twenty-five frames a second, 
lightning-fast movements of the tiny mem- 
branes that give us our speech are slowed 
down so that their true action is revealed. 
To do this, the subject sits before a 2,000- 
watt incandescent lamp, overloaded with elec- 
tric voltage to give it dazzling brilliance. A 
vessel of water absorbs the burning heat of 
the light, which a condensing lens narrows to 
a parallel beam. Then a large inclined mirror 
directs the illumination into the subject’s 
mouth, where a small dental mirror throws 
the beam down his throat. While the subject 
intones a syllable like “ah,” his vibrating vo- 


CAMERA FOCUSED 
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DENTAL MIRROR 


FLECTS LIGHT 
M_ DOWN INTO 
HROAT J 


cal cords reflect the light back to the dental 
mirror and through a hole in the large mirror 
to the camera lens. 

Besides serving its primary purpose of as- 
sisting in the development of telephone and 
radio equipment that will respond more 
perfectly to the human voice, the new camera 
yields vital clews to the secret of our speech. 
It is the latest addition to an array of modern 
scientific tools with which a little band of re- 
search workers has found out more about our 
speaking mechanism in the last few years 
than earlier experimenters had done in cen- 
turies. Better systems of voice training for 
actors, speakers, and singers, and greater en- 
joyment for their audiences, are among the 
promises of these surprising new discoveries. 

That your vocal cords work like a fire- 
engine siren—and not like a violin, as was 
widely believed by singing teachers and sci- 
entists alike—has just been established by 


2200-WATT 
INCANDESCENT » 
LIGHT. 


WATER CELL 


HIGH-SPEED. 
MOTION-PICTURE 
CAMERA 


FILMING THE HUMAN VOICE 


At the left is the ultra-high-speed mo- 
fion-picture camera that photographs 
the vocal cords in action and "slows 
down" their movements for study. The 
drawing above illustrates how the appa- 
ratus is arranged for making the movies 
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Girl college students 
making _ phonograph 
records of their voices 
for corrective study 


Dr. Jack C. Cotton, of Ohio State Uni- 
versity. His findings end a controversy 
that has raged for two centuries or 
more over the behavior of the sound- 
producing pair of membranes stretched 
across your respiratory passage just 
behind your Adam's apple, like twin 
doors in a circular tunnel. The French 
scientist Ferrein, who in 1741 conferred 
the misnomer of “vocal cords” upon 
these folds of membrane, thought of 
them as vibrating strings bowed by the 
air stream of the breath. Even to this 
day, his view has been accepted with- 
out challenge by many authorities. 

Now it turns out that the vocal cords 
—or “vocal lips,” as Dr. Cotton prefers 
to call them—act simply as air valves. 
Delicate instruments for the study of 
rapid motions show that the membranes 
open and close in the brief space of one 
five-hundredth of a second, emitting a 
swift succession of tiny, explosive puffs 
of breath. An audible sound results, 
with a pitch that depends upon the num- 
ber of puffs to the second—just as in 
the case of a mechanical siren that 
passes air through two disks pierced 
with holes, one fixed and one revolving, 
to release similar puffs. Thus is pro- 
duced the basic tone that you can hear 
in pure form when you hum, and that 
your tongue and lips modulate, or trans- 
form into words, when you speak or 
sing. 

‘The nev picture of the human voice 
as an instrument like a siren explains 
satisfactorily, for the first time, how 
anything as small as vocal cords less 
than an inch long can call hogs or fill 
a concert hall. Tones from vibrating 
strings of this size would be so weak 
that taney wsuld have to be amplified in 


some fashion before reach- 
ing the lips. One sugges- 
tion was that hard sur- 
faces like the roof of the 
mouth act-as sounding 
boards for the voice. Un- 
fortunately for this theory, 
well-known scientific laws 
make it possible to calcu- 
late that the roof of a bari- 
tone’s mouth, to respond 
to the fundamental tone of his high C, 
would have to be more than four feet 
long! 

Singing teachers have cherished the 
more plausible assumption that the hu- 
man voice is amplified, and its tonal 
quality improved as well, in the so- 
called “resonating chambers” afforded 
by the nasal passages of the head. Their 
pet theory received a rude shock when 
Lucrezia Bori, famous soprano, and 
other singing celebrities submitted to 
X-ray tests conducted by Prof. G. Oscar 
Russell of Ohio State University. High- 
speed X-ray pictures, taken while they 
were singing, revealed that 
they rarely opened the 
connecting passage from 8 
the mouth into these sup- 
posedly important air 
chambers. Further tests 
show that the nasal pas- 
sages actually muffle the 
voice instead of amplify- 
ing it, and might better be 
called “sound filters” or 
“sound modulators” than 
“resonators.” They help 
pronounce words contain- 
ing “m,” “n,” and “ng,” 
and their soft linings may 
absorb some of the harsher, 


Using X Rays, Fast Movie Cameras, and Cathode-Ray Tubes, 


Scientists Are Learning New Facts About the Human Voice 


and Developing Teaching Methods To Make Us Better Talkers 


By JOHN E. LODGE 


APRIL, 1938 


Al Siegal, Hollywood vocal coach, showing Claire Dodd 
how to use the resonoscope, an instrument which he used 
in raising the actress’ voice a whole octave in pitch 


high-pitched tones, but their effect upon 
both the loudness and the general tone 
quality of the human voice appears 
much less than has been supposed. Bad 
qualities like strident and falsetto tones, 
good qualities that singers try to culti- 
vate, and the elusive individual “timbre” 
that distinguishes your voice from 
someone else's, all seem to depend pri- 
marily upon the delicate muscles that 
control the vocal cords and the part of 
the throat immediately above them. 
New knowledge about the voice calls 
for new training methods, and modern 
scientific aids are now available to help 
students. By producing 
wavy patterns of light 
upon the window of a 
cathode-ray tube, a de- 
vice called a resono- 
scope enables a singer 
to check his trueness of 
pitch and also to ob- 
serve his tone quality 
or timbre. With this 
electrical instrument, a 
Hollywood voice expert 
succeeded in raising the 
voice range of Claire 
Dodd, screen actress, a 
whole octave. Radio an- 
nouncers and singers 


BA 
are also being coached 
with the aid of an in- 


strument called an “auto-phonoscope,” 
consisting of a maze of mirrors and 
lenses set in an angular tube and placed 
far back in the student's mouth. By 
watching what happens in the subject’s 
throat while he talks, the teacher can 
correct muscular mistakes’ with great 
certainty. The pupil can see, too, thus 
aiding his own understanding of his 
vocal processes. 


= 
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Marionettes 
Act Out 
Radio Opera 


So THAT invalid chil- 
dren in St. Vincent’s 
Hospital in New York 
City could “see” as 
well as hear a radio 
broadcast of the opera 
“The Barber of Se- 
ville,” a marionette 
show simulating the 
actions and the scen- 
ery of the original 
opera was performed 
within the hospital. 
Miniature marionette 
models of the opera 
stars were dressed in 
tiny clothes fashioned 
after the actual cos- 
tumes. As the songs 
and dialogue came in 
over the radio, oper- 
ators above the stage 
synchronized the ac- 
tion of the marion- 
ettes with the words 
and music of the 
opera, as pictured at 


Operators putting a puppet prima donna through a difficult aria the left. 


Control table and, right, 
‘one of the four switches 


When the horizontal table is 
tilted, a switch makes contact 
to start up the leveling jacks 


OWERING over 100 feet in the air, the 

largest electric shovel in the world, now 
in use for strip-mining operations in Mis- 
souri, is maintained on an even keel with 
the aid of four tiny mercury switches 
mounted at the corners of a small plane 
table. After the giant shovel hauls itself 
from one location to another on its four 
endless-tread tractor units, it tends to 
settle unevenly into the new footing on 
which it rests. When this happens, mer- 
cury flows from one end of a switch tube 
to the other, closing an electric circuit and 
starting the operation of powerful hydraul- 
ic jacks to level the mammoth coal stripper. 
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Tiny Mercury Switches Level Giant Electric Shovel 


“ a 
Four endless-tread tractor units support this 2,500,000-pound strip-mining machine 


Gems Made of Fish Eyes 


AFTER experimenting for three years, 
Gustav Bohland, a Miami Beach, Fla., 
sculptor, has perfected a chemical process 
for turning the crystalline lenses of the 
eyes of fish into hard, brilliant, pearllike 
gems. In the photograph above, he is ex- 
hibiting one of his unusual products. 
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SPERM WHALES 
apiece in one day. 


can eat a ton of food 


WALL PAPER made of glass cloth is now 
available for interior decorating. 


WITH GLASS, 
WALL PAPER! 


ONE out of every ten personsin the United 
States lives in the State of New York. 


COAL in thin sheets has been used for 
window glass at an exhibit in the Field 
Museum, in Chicago, Ill. 


CROW MEAT is now canned and sold for 
food by a midwestern firm. 


@, V'LL TAKE MINE 
FROM “THE , 
BOTTLE! 


ICE HOUSES coated with aluminum 
paint reflect more of the summer sun’s rays 
and so preserve the ice better than those 
finished in darker colors. 


GOLD SALTS are being used for the 
treatment of arthri 


SNAKES have only one lung. 


SINCE 1890, the United States center of 
population has been in Indiana, 


AND POETS 


WARM WATER flows in a steady current | 
beneath the north pole. 


WOMEN have a better chance of re- 
covering from insanity than men. 


MAN could continue to live on earth 
only nine more years, it has been estimated, 
if all the birds in the world were exter- 
minated. 


LIONS, if they had tongues proportion- 
ately as long as those of snails, could lick 
objects twenty feet away. 
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These realistic scenes 
can be prepared easily 
from kits now available 


INIATURE reproductions of the 
famous animal exhibits in the 
American Museum of Natural History, 
New York City, can be made with novel 
cut-out kits now on the market. A pair 


Experts studying the placing of instruments in a dummy plane cabin 


Student Discovers 
New Explosive 


Sarp to be fifty-three times more 
powerful than T.N.T., a new type of 
explosive was discovered recently by 
Wendell Zimmerman, graduate stu- 
dent at the University of California. 
Now known only as “RPX,” the ex- 
plosive was first announced for use 
in rocket experiments. Zimmerman 
is pictured at work in his laboratory 
in the photograph at the right. 


Can Fish Talk? 


FIsH may have a language all 
their own, according to Baron Karl 
von Frisch, German zodlogist. He 
observed that small fish often make 
faint, piping sounds when excited, 
and that goldfish are particularly re- 
sponsive to certain man-made sounds. 


Midget Animal Exhibits 
Made With Cut-Outs 


of scissors is the only tool needed to 
fashion the displays, which are packed 
four to a box and provided with wire 
clips for fastening the various parts 
after they have been cut out. 


Dummy 
Cockpit Aids 
Designers 


COMPLETE in all 
its details,a dummy 
model of the cock- 
pit and instrument 
panel of a four-en- 
gine airliner now 
under construction 
was used by test 
engineers to check 
the arrangement of 
instruments and con- 
trols for convenience, 
simplicity, and ease 
of operation. Gyro- 
scopic instruments 
in the finished plane 
will be in triplicate, 
others in duplicate. 


Wendell Zimmerman. His explosive excels T.N.T. 
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Mammoth Camera 
Uses Five-Foot Plates 


NE of the largest of its kind in the 

world, a copying camera in use in 
Cleveland, Ohio, for color-printing 
work has a bellows that is more than 
five feet square and can be drawn out to 
a maximum length of twenty feet. Built 
at a total cost of approximately $25,000, 
the photographic giant was too large to 
fit into one room of the plant in which 
it was recently installed. The bellows 
and copying easel were therefore placed 
in one room and the ground-glass focus- 
ing screen in an adjoining one. Em- 
ploying a lens that measures eight 


Freshly popped corn pours out into a bag 
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inches in length and weighs twenty-five 
pounds, the camera is focused with the 
aid of an electric motor which extends 
or contracts the bellows. The latter rolls 
along rails that are spaced wider than 
those of a standard-gauge railroad. 
Photographic plates up to a size of 


Workmen focusing the giant camera on 
its copying easel. An electric motor 
extends the bellows along a wide track 


This is the special developing tonk for 
the five-foot-square plates. At left, 
on operator is examining an image on 
the huge ground-glass focusing screen 


about five feet square can be ac- 


commodated in the mammoth 
camera. After exposure, these 
plates are developed in a specially 


built tank that is rocked back and 
forth by a hand-operated crank to 
insure uniform development of the 
negative over its entire surface. Some 
idea of the gigantic proportions of the 
apparatus may be gained by compar- 
ing it with the men who are adjusting 
its lens in the photograph reproduced 
above. 


Midget Ship Models Made from Match Sticks 


MAKING ship models from 
match sticks and common pins 
is the novel hobby of Roger D. 
Smith, of Yonkers, N. Y. Scaled 
down from POPULAR SCIENCE 
MONTHLY blueprints, the match 
model shown in completed form 
at the right, was constructed 
with simple equipment that in- 
cluded a razor blade, cement, 
sandpaper, and a pair of small 
forceps. Smith scales his models 
so that the thickness of one 
match represents one deck. 


Slot Machine Pops 
Popcorn to Order 


POPCORN is popped to order by 
a novel vending machine just in- 
vented. When a coin is placed in 
the slot, corn drops into a trans- 
parent popping chamber where 
blasts of hot air cook it in one 
minute. Turning a knob butters 
and salts the popcorn, which 
then pours from a spout into a 
paper bag. 


Model of U.S.S. 
Smith, of Yonkers, N. Y., and building materials used 


indianapolis" made by Roger D. 
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Scientists Produce Maximum Pressure and Vacuum 


of the characteristics of the energy trapped within the in- 
terior of the atom. At Schenectady, N. Y., William A. 
Ruggles has been working in the General Electric Re- 
search Laboratory for a period of twenty-five years to 
create a perfect vacuum within a glass tube. Although his 
efforts have resulted in producing a vacuum that approxi- 
mates a void more closely than that of any other experi- 
menter, Ruggles estimates that a sixty-watt light bulb 
from which he has removed the maximum possible amount 
of air still contains about 500,000,000,000 gas molecules. 


William A. Ruggles, of Schenectady, N. Y., with the 
outfit used to create the highest known vacuum 


ORKING at opposite ends of the air-pres- 

sure scale, scientists in two American lab- 
oratories have succeeded in creating what are 
believed to be the greatest air pressure and the 
highest vacuum ever produced. At the Armour 
Institute of Technology, in Chicago, Ill, Dr. 
Thomas Poulter, director of research, and his 
assistant, Robert Willia have developed 
equipment capable of producing the astounding 
pressure of 1,500,000 pounds to the square inch, 
‘Their efforts are expected to open up many new 
fields of scientific research, including new studies Experimenters at the Armour Institute adjusting their high-pressure machine 


Any quentity of Plane Pilot Sights Highest 


BB checks may be : 
“s Signs withthe Waterfall in World 

FALLING for a sheer drop estimated at 
over 5,000 feet, a South American cataract, 
discovered recently by an American aviator 
flying over a Venezuelan jungle, is said to 
be higher than any other waterfall known. 
Judged from altimeter readings in the plane, 
the water drops about 5,000 feet, swirls along 
a plateau, and falls another 1,000 feet be- 
fore forming a stream emptying into the 
Caroni River, a tributary of the Orinoco in 
southeastern Venezuela. 


Gaiters Save Stockings 


TRANSPARENT 
knee-length gaiters 
invented by Lloyd 
Peterson, of Los 
Angeles, Calif., and 
displayed at arecent 
fashion show, are de- 
signed to protect 
women’s silk stock- 
ings during rainy 
weather. Made of 
oiled silk, the gaiters 
are provided with 
elastic bands to hold 
them in place at the 
top and bottom, to 
protect the gap be- 


Automatic Machine 
Copies Signatures 


SIGNATURES are written auto- 
matically by a new electric signing 
machine invented by Glenn W. 
Watson, of Detroit, Mich. The unit 
employs a conventional fountain 
pen, which is guided by an “electric 
hand” to reproduce as many copies 


of a signature as desired. “Hand- Made of oiled silk, tween raincoat and 
written” letters can also be pro- the gaiters protect overshoes, aS Pic- Air view of the Venezuelan waterfall that is 
duced with the automatic writer. stockings from rain tured at the left. said to have a sheer drop of almost a mile 
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TELEVISION 


...MODERN TRANSMITTING METHODS 


VISION CAMERA 


HAT is believed to be the greatest pro- 

gram of experiment in the history of 

American television is now under way in 

specially designed sight-and-sound stu- 
dios in New York City, under the joint guidance of 
radio and television experts of the National Broad- 
casting Company and the Radio Corporation of 
America. Test programs are televised under vary- 
ing experimental conditions in air-conditioned, sound- 
proof studios in Radio City, and broadcast from the 
highest television transmitter in the world, atop the 
1,200-foot tower of the Empire State Building, 
twenty blocks away. Picked up by receivers located 
in various sections of the city and manned by skilled 
operators, these experimental programs are blazing 
the trail for the radio entertainment of the future. 


Drawings by 
B.G. SEIELSTAD 


VIEWING SCREENS 


\ second CAMERA 
USED TO VARY 
VIEWING ANGLE 

at 


Cut-cway view of exper- 
imental television stu- 
dio, with the performers 
before the comeras and 
engineers watching from 
the control room. Above, 
projecting sound movies 
for television broadcast 


The eye of television—an iconoscope tube. 
It is the heart of the television camera, the 
inside of which is seen at the right. The pic- 
ture at extreme right shows the camera set 


Y, Be SHOW IMAGE OF 
) SCENE BEING 
TRANSMITTED 


CONTROL ROOM 


B 


up for action with its rolling bose and cable Telrtt te 
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deal 


Geis a Trial 


TESTED IN NEW STUDIO 


Control pane! 


In the main studio, perform- 
ers wearing special television 
make-up are bathed in bril- 
liant light from great batteries 
of spotlights and floodlights. 
Their images are “scanned” by 
the television camera, and 
changed into a complicated 
series of electric impulses. 
Sometimes, several cameras 
are used to vary the view and 
make both close-ups and long 
shots possible. 

Through a large glass win- 
dow, covered with a green cel- 
lulose material to dim the glare of the 
studio lights, engineers in the control 
room can watch the performance while 
they manipulate a maze of operating 
controls. From the control room, the 
picture and sound signals, in electric- 
impulse form, are transferred through 
a special transmission cable to the 
transmitter in the Empire State Build- 
ing and sent out on the air. 

In another Radio City studio, stand- 
ard 16 or 35-mm. motion-picture film is 
projected from a fireproof room through 
glass ports into a television camera in 
an adjoining control room. By means 
of this system, regular motion-picture 
features can be put on the air. 

Through this experimental work, en- 
gineers hope to apply the finishing 
touches to the mechanics of television, 
take sight transmission out of the ex- 
perimental stage, and establish it in its 
destined place beside radio in the 
American home. 
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in the RCA television transmittin: 
the Empire State Building, New York City, to which programs 
are wired from the studios in near-by Radio City. At the 
far right is the antenna atop the world’s tallest skyscraper 


station in 


How television programs are received in homes. 
Left, an image of a test manikin on the screen 


Mobile studio for tel 
door and sports ev 
to the high-power transmitter 
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Photographed 

Popular 8 
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Highly Trained Specialists, Using Improved Methods 
and Materials, Stand Guard Over Your Safety When 
You Take Your Place Upon the Operating Table Today 


2 A short time before the oper- ‘ROM the hit-or-miss meth- 
ation is to be performed, a ods of a few generations 
nurse administers a sedative. This ago, the use of anesthetics 


removes nervous tension and. puts 
the patient into the calm, restful 
state that is favorable to success 


has developed into a precise 
science that eliminates nausea, 
eases the strain on the patient, 
and reduces the number of fatali- 
ties in the operating room. On 
these pages, the camera takes you 
behind the scenes in a great mod- 
ern hospital—Bellevue, in New 
York City—and reveals the steps 
by means of which the present- 
day anesthetist safeguards the 
life of his patient. 

Fifteen thousand operations a 
year are performed in this one 
hospital alone. Long before the 
patients are wheeled into the 
presence of the surgeons, they 
have undergone a thorough X-ray 
examination and have had their 
blood pressure, pulse, and breath- 
ing tested. At intervals of a few 
minutes, all through an operation, 
the anesthetist records variations 


] Uren admission to the hospital, the patient is given 
a thorough examination, and X-ray pictures are 
made, to provide accurate knowledge of the conditions 
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Fc ce eee pa 


AA trained anesthetist manipulates the 
valves that feed gases to the patient. 
The graduated tubes seen in the picture 
at the right show the volume of gas used, 
and the operator varies the mixture to 
suit changes in the patient's condition 


in pulse, breathing, and blood pressure. 
If these indicate shock or too great 
loss of blood, glucose and saline solu- 
tion are forced into the veins of the 
patient, or a transfusion is performed 
while the operation goes on. 

Recently, an apparatus for adminis- 
tering anesthetics, perfected by Dr. 
Ralph M. Waters, has been adopted 
by leading hospitals. At one end is a 
mask which fits over the face of the 
patient, at the other is a rubber bag. 
Between is a container of soda lime 
which removes the carbon dioxide 
which the patient breathes out. Once 
the rubber bag is filled with ether 
or other gaseous anesthetic, the main 
supply can be shut off. The patient 
breathes the same vapors over and 
over again. 

By operating a.series of valves on 
what looks like a large control board, 
the anesthetist can vary the amount of 
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3 In the operating room, blood 
pressure and pulse are taken by 
means of a mercury manometer that 

is part of the anesthetic opparatus 


oxygen and anesthetic the 
patient receives at any time 
during the operation. Gradu- 
ated scales on a flow meter 
indicate at all times the 
amount of gas passing 


5 The patient breothes through a mask 
attached to a soda-lime container 
which removes carbon dioxide as the gas 
is exhaled, allowing the mixture to be 
used over and over again. The rubber 
bag serves as a reservoir. Valve handles 
that control the gas mixture are of dif- 
ferent colors for ready identification 


through. The various anes- 6 [i the patient suffers from shock or loss of blood, 
thetics, compressed into an infusion of saline solution and glucose is made 
cylinders, are arranged to flow from an elevated container into an arm vein. 


around the meter for use as 
desired. Ether is still the 
most widely used, although 
some of the newer anesthet- 
ics, such as cyclopropane and vine- 
thene, are growing in popularity. 
cases of obstructed breathing 
passages, the anesthetic is administered 
direct to the lungs through a rubber 
tube. This is put in place by use of a 
laryngoscope, a hollow, tubelike blade 
with a light at the end. Once the tube 
has been slipped through it, the device is 
removed and the anesthetic, mixed with 


Throughout the operation, pulse, blood pressure, and 
other details are recorded. (Continued on next page) 


oxygen, is administered. This innova- 
tion also permits a dramatic phase of 
the work of the modern anesthetist— 
keeping the lungs in action when the 
patient stops breathing! By pressing 
rhythmically on a rubber bag attached 
to the outer end of the tube, he con- 
tinues to force air into the lungs until 
the body resumes its normal function- 
ing. 


41 


7 [Te prevent nausea, any mucus or blood that may have collected in 
the mouth is removed by means of this aspirator tube, which op- 
\ erates by suction like the device dentists use for a similar purpose 


8 When it is necessary to supply oxygen or gas directly to the lungs, a 
laryngoscope is employed to guide the endotracheal tube past the vocal 
cords. Seen in use in the picture above, the laryngoscope has a flash- 
light battery in its handle and an incandescent bulb in its tip to light 
up the throat passage for the anesthetist, who looks down a hollow blade 


Here the endotra- 

cheal tube is in- 
serted in the throat 
to supply the gas to 
the lungs. A rubber 
cuff around the tube 
blocks the throat. In 
emergencies, this ap- 
paratus can be used 
to promote breathing 
simply by squeezing 
the large rubber bag 


10 Aiter the operation, the 
patient may need oxygen 
as an aid to recovery. The ar- 
rangement pictured above in- 
sures a steady, dependable 
supply in the amount required 


SPINAL ANESTHESIA. For 
some cases, local anesthesia is 
produced by injecting a drug, 
such os procaine, into the spi- 
nol cavity. The patient remains 
conscious, but suffers no pain 


NERVE BLOCK. Markings on this 
patient's back show where injections 
will kill nerves or deaden pain in 
certain specific areas of the body 
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Visitors ascend outside stairs to enter vari- 
ous viewing galleries of the huge aquariums 


Giant Aquarium Is 
Miniature Ocean 


UPLICATING conditions found in 

the open sea, two giant sea-water 
tanks are combined into one aquarium 
near St. Augustine, Fla., to serve as 
oceans in miniature for the observation 
of underwater life. Of the building’s two 
illuminated observation tanks, one is 


New Blower Dusts Off 
Telephone Equipment 


TO REMOVE dust and dirt from 
banks of switches, relays, and other 
delicate mechanisms that operate a 
dial-telephone system, a new clean- 
ing process utilizes compressed air. 
From a portable, electrically oper- 
ated compressor, air is blown 
through the nozzle of an air gun, 
shown in use below. Dislodged dust 
is drawn off by a suction fan. 


Above, water-tight windows 
of tank walls separate the 
spectators from the water 


rectangular, 100 feet long and eighteen 
feet deep, and the other circular, sev- 
enty-five feet in diameter and eleven 


tanks, from which visitors can observe the 
marine life through the 200 portholes built 
into the sides and bottom. A boat of special 


As the pistol-shaped blow- 


feet deep. Enclosed galleries run at dif- 
ferent levels around and beneath the 


Scale Dial Is Easy To Read Nip PT) 


DIAL visibility from any angle is a feature of a new e 
postal weighing scale. A control knob shifts the il- 
luminated dial to make it easy to read when the scale 
is above, below, or on a line with the observer. The dial 
shows charges for any of the eight postal zones. 


design will be used to secure live specimens 


for the unique aquarium. er forces dust out, a vacu- 


um unit collects it in a bag 


i 
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Flyers Get Test In “Altitude” Tank 


TO DETERMINE the effects on the human body of long exposure to 
high altitudes, two air-minded Belgian experimenters lived for six 
days in a sealed chamber where the reduced pressure equalled that 
found 12,000 feet above the earth. While confined within the steel 
tank, the research workers employed a battery of instruments to 
check their bodily reactions to lowered atmospheric pressure. 


Turning a handy knob brings the scale's dial into easy view 
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‘A 200 attendant giv- 
ing future “traine 
seals" a music lesson 


Finger-Size Light Bulb 
Has 1,000-Watt Rating 


Less than four inches long and only 
a quarter of an inch in diameter, an ex- 
perimental light bulb developed by Dr. 
O. P. Cleaver, a Westinghouse engineer, 
is rated at 1,000 watts. An electric arc 
within the midget lamp discharges 
through an atmosphere of mercury 
vapor to produce the illumination. The 
tiny bulb, submerged in water to keep 
it cool, is contrasted above with a con- 
ventional 1,000-watt lamp. 
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Sea Lions Trained 
at Novel School 


NINETY percent of the sea 
lions, popularly but erroneous- 
ly called “seals,” used in spe- 
cialty acts in vaudeville, carni- 
vals, and circuses throughout 
the world are raised at one 
zoo, located in San Diego, Calif. 
Caught off the 
California coast, 
the sea lions are 
given their early 
training at the San 
Diego “seal” cen- 
ter before being 
sold for exhibition 
purposes. Three of 
the young animals 
are shown at the 
left receiving their 
daily music lesson. 


Test Insect Parasites 
in Transparent Cages 


SLEEVES made of transparent wrap- 
ping material cover plant stems to form 
“laboratories” for a study of insect par- 
asites being carried on at the Botanical 
Gardens in Sydney, Australia, The cel- 
lulose jackets isolate sections of plants 
under observation to keep out other in- 
sects while foreign parasites are being 
studied to see whether they are suitable 
for combating native insect pests. 


Fast Motor Boats Aid Antiaircraft Defense 


DESIGNED as auxiliary craft for air 
defense, high-speed motor boats just 
completed for German military authori- 
ties will be used in the North and Baltic 
seas to warn of the approach of an 
enemy air fleet in case of a wartime at- 
tack. Equipped with powerful motors 
for speedy reconnoitering maneuvers, 


the craft carry complete short-wave 
radio equipment, direction finders, and 
radio homing devices. Cruising off the 
coast, the speedboats will also search 
for lost planes and aid disabled aircraft 
to reach airports or mother ships. The 
boats are shown below in a test run in 
German waters. 


Two of the new auxiliary craft that will cooperate with German war planes against raids 
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This hose is 


REFUELING planes in the air is made easier with 
the aid of a new device invented by Sir Alan Cob- 
ham, noted British aviator. A hose is rolled around 
@ spool fitted into the bottom of the fueling plane 
so that it can be unwound or rolled up quickly dur- 
ing refueling operations. A cable holds the hose 
nozzle against the fuselage when the unit is not 
in use. 


Shaving Mirror 
Is Made for 


Electric Razor 


DESIGNED especially 
for shavers using electric 
razors, an illuminated 
mirror provides an elec- 
tric outlet for the razor 
and a covered receptacle 
in the base for storing it 
along with powder and 
other shaving accesso- 


d out for refueling airplanes in flight 


rea 


Table Skims Waves as an Aquaplane 


STREAKING across the water behind a speeding motor boat, a 
Florida dare-devil used a common wooden table in place of the 
conventional aquaplane in a stunt ride performed at a popular 
ries. A light is set into Atlantic beach resort. Standing at one end of the overturned table, 
the bottom of the mirror Mirror with built-in light and the rider clung to ropes fastened to one of the table rails. The 
glass. outlet for an electric razor © photograph above was snapped from a second motor boat. 


Rolling Cage Protects Golf-Ball Retriever 


ATTENDANTS who 
“| pick up the balls hit 
from a golf driving 
range are protected 
from stray tee shots 
by a novel cage on 
wheels. Triangular in 
shape, a wooden frame 
is mounted on three 
caster-type wheels and 
screened on all sides. 
Protected by this 
screening and by a 
canvas skirt that hangs 
down to the ground, 
the retriever pushes the 


Discarded Oil Tins cage around the range. 
Line Garage Walls 


METAL cut from 3,000 discarded 
oil cans was used by Leo T. Dett- 
loff of Oshkosh, Wis., to line the "ata 
walls and ceiling of his three-car Va 
garage. The tin was applied with 
thousands of twopenny nails and 
finished with a double coat of 
white enamel. Attendant at a golf driving range pushing his wire-screened cage around to pick up balls 
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Jungles 
Underfoot 


...- CAMERA EXPLORER 
FINDS ADVENTURE 
IN HIS OWN BACK YARD 


URING the last decade, readers 
of this magazine have been fa- 
miliar with Edwin Teale’s ad- 
venture stories of science. In 

gathering first-hand information for 
these features, he has flown with a test 
pilot, walked under water in a diving 
suit, ridden all night with the radio 
patrol, gone on a training cruise in a 
submarine, and traveled 5,000 miles by 
trailer through the South. 

But, behind this more spectacular 
work, there have been years of quiet, 
spare-time activity. Each summer, he 
acquires the “insect rights” to an an- 
cient apple orchard near his home on 
Long Island, N. Y. Bounded on one side 
by a swamp and on another by an aban- 
doned gravel pit, the group of gnarled 
trees, three quarters of a century old, 
shelters virtually every insect known to 
the region. Here, with notebook and 
camera, he has been pursuing his hobby, 
recording the strange and often baffling 
habits of these small creatures. 

The resulting photographs have ap- 
peared in publications in England, 
France, Germany, Holland, Sweden, 
Switzerland, Canada, Australia, and In- 
dia, as well as in the United States. A 
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Here Teale is studying 
a bumblebee on a sun- 
flower in his “insect 
gorden” onLong Island 


few months ago, Dodd, Mead & Com- 
pany, New York, published his first 
book on insects, “Grassroot Jungles.” 
It contains more than 130 of the author's 
best photographs and is crammed with 
curious facts about the common insects 
he has studied. Such authorities as Dr. 
Leland O. Howard, formerly chief of 
the Bureau of Entomology, Washing- 
ton, D. C., and Dr. Frank E. Lutz, Cura- 
tor of Entomology at the American 
Museum of Natural History, New York 
City, have praised the scientific accu- 
racy as well as the interesting style of the 
work. Schools in many sections of the 
country already have adopted it as sup- 
plementary reading for biology classes. 

Half a dozen years ago, a curious ex- 
perience started Teale recording insect 
stories on film as well as on paper. He 
saw a butterfly on a bush, and when he 
caught it in a net, he found he had two 
insects instead of one. The butterfly's 
body was half devoured and a praying 
mantis—a long, green relative of the 
walking-stick insect—clutched the re- 
mains in its spiked forelegs. When he 
tried to photograph the pair, the result- 
ing picture was unsatisfactory. That 
started him studying the problems of 


One of Edwin Teale's photographic masterpieces—a portrait of a pray- 
ing mantis rearing its head out of the mysterious world of the grassroots 


insect photography in earnest. As the 
harvest of this spare-time activity, he 
has assembled a file of approximately 
5,000 negatives. 

Among these thousands of pictures, 
the half dozen that gave him the most 
excitement form a set showing a death 
battle between a praying mantis and a 
black-widow spider. 

One afternoon, in midsummer, he was 
focusing his camera on a mantis cling- 
ing to a low bush when he caught sight 
of a jet-black spider crawling up the 
side of a rock. The red hour-glass mark- 
ing on its abdomen identified it as the 
venomous black widow. Drop for drop, 
its poison is said to be more deadly than 
that of a rattlesnake. 

Interested in seeing what would hap- 
pen when these two murderesses met— 
for both the black widow and the female 
mantis devour their husbands at the 
end of the mating season—he decided 
to transfer the spider to the bush. 
After inducing it to climb on a twig, 
about fourteen inches long, he started 
to carry it toward its destination. In- 
stantly, the spider began running along 
the twig toward his hand. As it ap- 
proached that end, the experimenter 
changed hands and took hold of the 
stick at the other end. The black widow 
whirled and sprinted back in that direc- 
tion. Thus, shifting his hold back and 
forth as if he were carrying a hot pota- 
to, Teale succeeded in reaching the bush 
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and depositing the spider near the man- 
tis. At the end of five minutes, the man- 
tis had imprisoned the spider in the 
toothed trap of its spiked forelegs and 
was calmly dining on its venomous foe. 

The strange variety of insect fare and 
the amazing appetites possessed by 
some of these small creatures are re- 
ported in graphic terms by the insect 
explorer. A dragon fly, for example, 
will oftentimes consume its weight in 
flies during the space of two hours. If 
we ate as much in proportion to our 
size as the caterpillar of the monarch 
butterfly, we would sit down to 100 
pounds of food at a single meal. In 
forty-eight days, the larva of the Poly- 
phemus moth increases its weight 4,140 
times. A ten-pound baby, growing at 
the same rate, would weigh twenty tons 
at the end of seven weeks! 

Once, when Teale was examining a 
large green dragon fly, holding it by its 
transparent, parchmentlike wings, the 
insect suddenly curled up its abdomen 
and began devouring its own tail. On 
a number of other occasions, these crea- 
tures have been known to consume parts 
of their bodies to appease their hunger. 
Only the praying mantis and the robber 
fly have as wolfish appetites. In one 
instance, a dragon fly was mounted with 
a pin thrust through its body after be- 
ing chloroformed. The anesthetic failed 
to kill it, and it revived. In spite of the 
terrible injury inflicted by the pin, it 
continued to gobble down flies as fast 
as they were offered. The pleasure of 
swallowing seemed to make it oblivi- 
ous to its pain. 

Exploring among the insects, Teale 
has found, is like making a Gulliver's 
journey into another world—a world in 
which the inhabitants wear their skele- 
tons on the outside of their bodies, smell 
with their feelers, and, in some in- 
stances, have as many lenses in one eye 
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as are possessed by 15,000 hu- 
mans. In following his hobby, 
he encountered Lilliputian car- 
penters and architects, spin- 
ners and tailors, warriors and 
weather prophets. He met the 
world’s first musician, the crick- 
et; the world’s first weaver, 
the spider; the world’s first 
paper maker, the wasp. 

He learned of creatures that 
live for so short a time that 
they are born without mouths 
or stomachs; of others that 
change their skeletons from 
week to week; of others that 
live for years without a morsel 
of food; of others that use one 
set of eyes in the daytime and 
another at night. 

Most of the bizarre living 
forms that he encountered can 
be observed by a home explorer 
in any back yard. Nine tenths 
of all the creatures on the face 
of the earth are insects. There 
are more different kinds than 
there are different kinds of 
plants, birds, and animals put 
together. Already, scientists 
have described and catalogued 
so many species that if you 
memorized twenty-five new names 
a day, it would take you sixty years 
to learn them all. 

These tiny creatures affect our 
lives in a host of ways. Termites 
weaken our houses, gypsy moths 
strip our shade trees, farm pests 
destroy one tenth of all we raise. 
However, all the honey in the world, 
all the silk in the world, and all the 
shellac in the world come from in- 
sects. And, while they consume a 
tenth of our crops, without their 
aid in fertilizing blooms there might 
be no (Continued on_pc 2 


At the right, Teale's 
camera magic brings 
you face to face with 


and a black-widow spi- 
der. The spider lost 


its first flight. Doomed to die within a few days, 


it does not ect but lives on energy stored in its body 


How a lens with 
a focal length of 
one inch, in a 
camera that has 
a double-ext 

sion bellows, is 

Y used to ma 
highly magnified 

P pictures of tiny 
objects like the 

ant's head above 
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MEALTIME. With bunks folded back out of the way, the 
crew's quarters become o mess room. The officers’ quar- 
ters (E) serve similorly for both eating and sleeping 


DEPTH CONTROL. These mon are operating the wheels and levers (F) 
that move the diving rudders to send the ship up or down, or to keep it 
on an even keel. The large diol shows how mony feet the croft is beneath 
the surface. At the left is the tiny galley (G) with its electric stove 


DIESEL MOTORS TORREDR I 


FOR SURFACE 
PROPULSION 


RADIO 
ANTENNAS, 
} 
| 
} 
| 


— ELECTRIC-MOTOR 
FOR ONDERWATER! 
PROPULSION 
GENERATORS. 
FOR CHARGING 

BATTERIE 


W ITHIN the strait-jacket confinement of a craft 
that must fire its torpedoes before it has ade- 

quate room for its crew, forty-eight officers and men manage as 
best they can to eat, to sleep, and to run the maze of machinery on which 
their lives depend. They are the operators of a typical modern submarine—a 
grotesquely magnified counterpart of the missiles it carries, designed not for 
comfort but for grim efficiency as a war machine. Breathing stale air that 
reeks with engine and battery fumes, tossed about as their small craft rolls in 
heavy seas, they play a wartime game of hide-and-seek in which they are both 
INDERS FOR the hunters and the hunted. Delicate listening devices to detect submarines, 


BLOWING BALLAST and Y guns that heave depth charges overboard from the decks of fast sur- 
TANKS face ships, confront them with perils that did not tt when German U-boats 


first awakened the world’s naval experts to the menace of submarine raiders. 
Yet today the submarine remains indispensable in warfare—the most effective 
weapon yet discovered to prey on enemy shipping, disrupting the movements 
of troop-carrying transports and paralyzing sea commerce bearing raw mate- 
rials that are the lifeblood of a nation at war. 
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Strange Jobs Pay 
College Bills 


ARBERS, boxers, blood donors, bouncers, 
carpenters, chauffeurs, chorus men, and 
cops—these names represent only a few of 
the thousand and one occupations by which 

students earn money to pay their way through college. 
Fully fifty percent of all the college men and women in the 
nation, according to a prominent student-employment expert, 
are reducing the strain on the parental pocketbook by earn- 
ing all or part of their school expenses. 

With competition keen in such conventional fields of stu- 
dent employment as selling magazine subscriptions and wait- 
ing on table, ingenious youths are constantly turning up 
novel methods of supplementing their income with jobs that 
run the gamut from minding infants to digging graves. 

Two California undergraduates, for example, milked rattle- 
snakes to meet their university bills, Snaring the reptiles on 
trips into the mountains, they housed and fed them in an 
abandoned water tower, and at intervals extracted their 
venom for sale to laboratories manufacturing snake-bite 
serum. 

In Minnesota, Leonard H. Murray paid his expenses for a 
year at the state university with the prizes won by Old Nick, 
a four-year-old pigeon which he had trained and entered in 
cross-country pigeon derbies 

Many students pad their purses by 
acting as human guinea pigs in psy- 
chological, medical, and physics labo- 
ratories. One man spent many profit- 
able hours basking under a battery of 
ultra-violet lamps to aid a_ scientific 
study of sunburn. Other odd college 
jobs are pictured on these pages. 


RACING PIGEONS help many a young 
boy to get an education. Old Nick, a 
world-famous bird, paid one student's 
way at the University of Minnesota. At 
the right, a Harvard student is making 
a little pin money by taking care of o 
baby while its parents take a night out 


FIRE-FIGHTING 


For serving in the lo- 
cal fire department, a 
trio of undergraduates 
at Massachusetts State 
College get free rooms 
and kitchen privileges 
at the town fire house 


CATCHING SHARKS, snakes, and other 
\ specimens for school laboratories is a 
\ meal ticket for James Mackay and W. B. 

Baker, Jr., at Emory University, Georgia 
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BARBERING gives these 
University of Washington 
undergraduates, Earl Snip- 
pen, Clifford Benson, and 
Oscar van Renterghem, a 
short cut to an education 


TRAPPING was the 
way Eldson Staller, 
of Mexico, Ind., 
made his way ot 
Butler University in 
Indianapolis. He 
had his trap line 
clong the canal 
that runs past the | 


university campus Lo" 
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BOXING helps to pay 
college expenses for 
many students who go 
in for prize bouts, 
exhibitions, and club entertain. 
ments. Wrestling, too, offers o 
profitable side line to grappling 
with problems of higher learning 


BLOOD DONORS are numerous 
among college men. Hospitals are 
always on the lookout for healthy 
specimens whose blood is of a 
type suitable for use in  trans- 
fusions. Students also earn money 
by" hiring themselves out to re- 
search scientists as human guinea 
pigs for all sorts of experiments 


WAKER-UPPER. At Columbia, an en- 
terprising student undertook to waken 
classmates at ony appointed time— 
and also to make sure they got up 
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Game Blends Croquet and Golf 
NICKNAMED “‘crolf,” a new game that is gaining popularity at south- 
ern beaches and resorts combines features of croquet and golf. The game 
is played with regulation golf clubs and balls on putting greens. Four 
sets of croquet wickets placed around each hole on the course serve as 
hazards through which a player's ball must pass before it drops into the 


cup. In the photograph reproduced above, two “crolf” enthusiasts are 
seen in a critical moment of play, with their caddie looking on. 


TOO SMALL to be 
detected by a mi- 
croscope, irregular- 
ities in the polished 
metal surfaces of 
automobile-engine 
parts are accurate- 
ly measured with 
an extremely sen- 
sitive instrument 
developed by Dr. 
Ernest J. Abbott, 
of Ann Arbor, 
Mich. When a dia- 
mond point many 
times sharper than 
the finest needle is 
guided over a metal 
surface, its vertical 
movement in and 
out of the minute 
depressions creates 
an electric current 
that produces an 
oscillograph wave 
picture of the sur- 
face contours. 


Plane Engine Is Light 


AN AIRPLANE engine that weighs 
about the same as the average airplane 
pilot has just been developed as a pow- 
er plant for small, lightweight planes. 
The “featherweight” motor, shown 
above being held on the shoulder of its 
designer, tips the scales at 156 pounds. 
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Musical Score Sent by Radio 


WHEN the score of an unpublished symphony 
by the Finnish composer Jan Sibelius was lost 
in transit to the United States from Germany, 
a facsimile of a copy was radioed to Massachu- 
setts in time for a scheduled performance. This 
is believed to be the first wireless transmission 
of a musical score in history, 


Heater Warms Boat Cabin 


Yachtsmen can keep warm 
with this compact heater 


A HANDY accessory 
for boat owners who 
encounter cold weath- 
er during trips made 
in the early spring is 
the small cabin heater 
shown in the photo- 
graph at the left. 
Scientifically designed 
to radiate a maximum 
of warmth, the de- 
vice uses canned solid 
fuel. The metal unit 
is sturdily constructed 
and is finished in con- 
trasting shades of 
enamel paint. 


Electric Feeler Tests Smoothness of Metal 


The profile tester in use, and its wave picture of a metal surface 
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. New Dredge Ship Has Huge Vacuum Sweeper 


t The "Goethals," world’s largest dredge ship, 
56 By y just put into service by the War Department 


AID to be the largest in the world, a new dredge ship has just 

been placed in service under the direction of the U. S. War De- 
partment. Named the Goethals, the $3,500,000 vessel is 476 feet 
long and has a loaded displacement of 15,500 tons. In action, a giant 
“vacuum cleaner” sucks up silt and sand from the bed of a channel 
and pumps it into bins within the ship’s hull. When fully loaded, 
the dredge steams out at ten knots into deep water, where motor- 
operated gates open to dump the load into the ocean. Manned by a 
civilian crew of eighty-two, the dredge ship has just started a two- 
year job of removing 15,000,000 cubic yards of fill from one of the 
channels in New York Harbor. 


Dragged clong the bed of a ship channel, this giant vacuum sweeper 
sucks up silt and sand from the ocean floor and pumps it into bins 
inside the ship's hull. Leff, a view of the deck of the odd vessel 


Giant Calculator Solves Telephone Problems 


AUTOMATIC solu- 7 b 7 
tion of involvedmath- a { j —. 4 
ematical equations, 
necessary in deter- 
mining theoretically 
the operation of cer- 
tain electrical cir- 
cuits, is accomplished 
by a unique mechan- 
ical brain constructed 
by scientists at the 
Bell Telephone Labo- 
ratories in New York 
City. Called an iso- 
graph, the giant cal- 
culator is capable of 
solving in one day 
intricate problems 
that previously re- 
quired four. Electri- 
cally driven, the unit 
is a maze of intri- 
cate mechanisms. 


Smokers Get Ash Tray 
To Carry in Pocket 


AN ASH tray for cigarettes, just intro- 
duced, is small enough to carry in a 
vest pocket. When a button is pressed, 
spring hinges flip open a part of the 
container’s cover to expose a receptacle 
for ashes and a handy cigarette rest, 
visible in the photograph above, 


ra - 


. 
Girls operating the “isograph" to solve mathematical equations 
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This folding desk 
is made of com- 
position board 


Handy Desk rr 


Folds Flat ¥ 


for Storage 


MADE of light- 
weight composition 
board set ina wooden 
frame, a handy desk 
for offices, and for 
small homes and 
apartments, foldsflat 
when not in use. Al- 
though the compact 
desk providesstorage 
drawers, and suffi- 
cient table space for 
writing, typing, or 
clerical work, it can 
be folded and tucked 


NOISES made by snakes 
were the feature of a re- 
cent radio broadcast 
sponsored by the Univer- 
sity of Illinois. In the 
photograph reproduced 
at the right, J. S. Aver- 
sof of the Illinois Natural 
History Survey is shown 
standing by in case of an 
emergency as Francis X. 
Lueth, university student 
assistant, wrestles a 
three-foot prairie rattler 
up to take his turn at the 
microphone. A lecture on 
snakes accompanied the 
radio appearance of the 
reptiles, whose hisses and 
rattles, listeners reported, 
sounded much like the 
crackling and sizzling of 
steam escaping from a 
faulty radiator. 


- Clippers Get 
Kite Antennas 


for Emergencies 


CAPABLE of flying in winds 
that average only one mile 
an hour, a kite antenna re- 
cently developed by radio 
engineers has been installed 
on planes of a transoceanic 
air line as an emergency sub- 
stitute for the regular trail- 
ing aerial, in case a ship is 
forced down at sea. Stored 
inacompact cylindrical case, 
the kite can be quickly as- 
sembled from aluminum-al- 
loy tubing, red airplane 
fabric, and rustless wire that 
serves as,the kite’s tail as 
wellas the emergency aerial. 
Fed out on a fifty-foot con- 
trol line, the six-foot kite is 
said to be able to fly even 
in a tropical:calm or dur- 


Pilots testing the kite that supports the antenna if a plane is forced to land on water ing a heavy rainstorm. 


Snakes Hiss and Rattle for the Radio 


A prairie rattler at the microphone in a novel program 


Blind Students 
‘See’ Tiny Cells 
in Wire Models 


So THAT blind biology stu- 
dents at the University of 
Pittsburgh may “see” animal 
life in the microscopic world, 
models of ameebas, parameci- 
ums, and other tiny specimens 
are made of wire, tacks, and 
bits of metal fastened to 
boards. Reading names of cell 
parts in Braille characters, 
students follow raised lines of 
kinked wire to the parts 
named. Students learn how 
the various forms of life are 
constructed, by running their 


away in a closet. Raised models and Braille legends replace microscope study for the blind fingers over the models. 
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Radio Newspaper Service Gets Test In The Home 


RINTED newspapers emerge from 

compact units attached to conven- 
tional radio sets in a number of Cali- 
fornia homes where a noyel type of 
radio news service is being tried out. At 
the broadcasting station, news flashes 
are compiled, edited, and printed during 
the evening. From midnight until morn- 
ing, at periodic intervals, the printed 
news items pass before an electric-eye 


Left, reading the ra- 
dio ‘newspaper. Right, 
the electric eye that 
translates print into 
electrical impulses 


apparatus which 
converts them into 
radio signals that 
are transmitted in 
the usual manner. Receivers, tuned to 
the sending station throughout thenight, 
pick up the impulses and transmit them 
to the facsimite_units where they ac- 
tuate a stylus to print the radioed 
news on a moving strip of sensitized 


At the left is the 
receiving nit in 
which a stylus re- 
produces the print 
on a roll of paper 


paper. In this manner, the radio owner 
can have an up-to-the-minute summary 
of the latest news, printed on a long 
strip of paper, immediately upon aris- 
ing in the morning. The sending and 
receiving units of the novel news-broad- 
casting system are pictured above. 


Tiny Meter for Planes Detects Static 


TO ENABLE air lines to plot the loca- 
tion of troublesome static areas along 
their routes, a new instrument that 
detects and measures the volume of 
static will soon be installed on planes 
of a transcontinental system. Sensi- 
tive enough to detect small differences 
in the volume of the interference, the 
meter will permit pilots to give ac- 
curate reports on the static encoun- 
tered when they radio weather data 
and their position at periodic inter- 
vals during a flight. 


Static detector compared with an electric lamp 


Electric Unit Frisks 
Prison Mattresses 


“FRISKING” mattresses 
used by prisoners, a port- 
able electrical apparatus 
for prisons detects the 
presence of knives, revolv- 
ers, saws, or other metal 
objects hidden in the stuff- 
ing. The unit is plugged 
into an electric out- 
let and the mattress 
fed through it as 
through a wringer. 
When the balance 
of the unit’s electric 
system is upset by 
Cars Can Tow Cannons tte presence of 

metal, a bell rings 
to give warning. 


for Greater Comfort 


CHAIRS “tailored” to fit their owners are 
made possible by the invention of a meas- 
uring device for use by furniture dealers. - 
When a prospective customer sits in the 
chairlike apparatus, as shown above, it is 
adjusted until its proportions give the max- 
imum comfort. These measurements are 
then reproduced in the “tailor-made” chair. 


TAXICABS, passenger automobiles, and 
trucks may be used to tow field guns, by 
the use of a new coupling device. It is said 
that a car can pull a 75-mm. gun at good 
speed along any passable road. 


If the mattress con- 
tains any metal ob- 
jects, a bell rings zs 
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ls Your Car Safe To Drive’ 


~~ SIDE SLIP 
FEET PER MILE 


WHEEL PLAY at the front tire tread: 
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s is limited to a q 


WHEEL ALIGNMENT. As a cor 
posses over a set of metal plates, 
the amount of “toe-in" or "toe- 
out" of the front wheels is reg- 
istered on a dial like the one at 
the left, which shows the number 
of feet of side slip to the mile 


warter inch. While the ends of 
the car are jacked up, tests are made of shackles, exhaust, and other near-by parts 


...NEW TESTS CHECK DANGER SPOTS 


REGISTRATION CERTIFICATE and license plates must 
be in order. Here a New Jersey inspector is exomin- 
ing a motorist's credentials before testing his vehicle 


HANCES are better than 54 to 100 that 
your car is not safe to drive. This star- 
tling fact is revealed by the results of 
compulsory motor-vehicle tests now being 
carried on throughout the State of New ri 

In twenty-eight elaborately equipped t 
tions, automatic jacks pop out of the floor to raise 
a car for under-chassis inspection. Instrument dials 
connected to steel wheel plates tell instantly if 
front wheels are properly “toed.” Photo-el 
cells check the focus and angle of headlight beams. 
Columns of colored liquid rise in glass tubes to 
indicate braking power. In less than 
three minutes, trained inspectors put 
each car through an automotive third 
degree, checking everything from bump- 
er to bumper and from roof to tire tread. 

Data obtained from thousands of 
these New Jersey tests throw a spot- 
light on the danger areas that motor- 
ists in all states should check to make 
their own cars safe. Can you stop your 
car within thirty feet when driving 
twenty miles an hour? If not, your 
brakes are below the minimum safety 
standard and need adjustment. Even 
if they meet this test, are your brakes 
properly equalized? The most power- 
ful brakes may be worse than useless 
if their unequal action pulls a car into 
a skid. 

Motor-vehicle inspectors warn you to 
make immediate adjustments if there is 
more than two or three inches of play 
in your steering gear. If the steering 
knuckles are worn, replace them. If you 
can wiggle the front wheels more than 
a quarter of an inch by shaking them 
with your hands, they should be tight- 
ened. If they “toe in” more than one 
eighth of an inch, you're headed for 
trouble. 

Delicate _photo-electric apparatus 
checks the lights of New Jersey motor- 
ists, but you can make sure your own 
lights are safe for night driving by a 
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HEADLIGHTS are given the 
third degree by this testing 
machine, on which "electric 
eyes" gauge the intensity 
and focur of the beam from 
each lamp. You can make 

a similar test of your own 
car's headlights by laying 
out lines on a blank house 
or gorage wall and throwing 
the lights upon it to see 
how the beams are directed 


Motorists waiting their turn at one of the New Jersey testing 
stations. Owners must present cars once every six months for 
an inspection that covers everything from brakes to windshield 


By ARTHUR A. STUART 


few simple measurements. But first of all, do all 
your lights actually light? Many a gruesome 
smash-up has been traced to a one-eyed car. 

Shine your headlights on the blank wall of your 
house or garage and drive up until the lenses are 
exactly twenty-five feet from the wall surface. 
Draw a horizontal line on the wall at the precise 
level of the centers of the lenses. Then adjust your 
lights so that the beams do not spread higher than 
one inch nor lower than four inches from the line. 
If the beams aim more than five inches to the right 
or left of the center lines of their respective lamps, 
they should be centered. And while you're at it, 
check the focus of both lights, test bulb connec- 
tions, and clean up the reflectors. 

Most of the adjustments needed to make the 
average car safe, inspectors say, can often be made 
by the motorist himself. Periodic check-ups take 
little time, and they may save a life. 


CLEAN BILL OF HEALTH. If a car passes the test, o 
decalcomania sticker is attached to the windshield, 
telling date of the examination and when another is due 


BRAKES. When an automobile is driven onto the plates of this machine, 
and brakes cre applied, the braking effort of each wheel is registered 
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Parachute-Jumping Nurses 


BRING FIRST AID FROM THE SKY 


f a ORE than 200 Frenchwomen have 
vi 3 enlisted in a newly formed para- 
: chute corps, to bring help from 


4 the air to injured mountain climb- 

ers and victims of air crashes and floods. 

/ Besides these peacetime activities, they will 

Lti{Z be ready to perform invaluable services as 

nurses in case of war. Dropped from speed- 

ing planes, they will care for the wounded 
among isolated troops. 

Recruits are given a comprehensive train- 
ing including a thorough grounding in first 
aid and emergency medical treatment. 
Meanwhile, they accustom themselves to 
the novel sensation of parachuting to their 
destination—first with captive parachutes 
arranged to descend on controlled cables 
from high towers, and finally with real 
‘chutes from airplanes. 

Lightweight stretchers and operating ta- 
bles, and speedily erected tents, have been 
designed especially for the use of members 
of the parachute corps and are carried with 
them when they leap to earth on their er- 
rands of mercy. 


A recruit for the 
French'parachute 
nursing corps be- 
ginning her train- 
ing by leaping 
from a pra 
tower. The para- 
chute is guided 
by steel cables 


At the right, an 
expert is showing 
a group of volun- 
teers how a para- 
chute is folded 
and what makes it 
work. This is an 
important part of 
their preparation 


This nurse was a 
little 
first time, so an 
instructor made 
the jump with her 


A field hospital, 
complete with o 
stretcher, tent, 
and medical sup- 
plies, all dropped 
from airplanes 


Her parachute strapped on 
her back, this member of the 
corps is ready to rush aid 
to injured persons anywhere 
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east Big Rotating Towers 
Aim Radio Signals 


GIANT radio towers that can be turned on 
their mountings to aim radio signals in any de- 
sired direction have recently been completed for 
short-wave station PCY in Holland. Mounted 
on wheels that roll along circular tracks, the 
200-foot towers support the station's special 
directional-antenna wires and allow them to be 
adjusted to any point on the compass to: pro- 
duce a directional effect similar to that obtained 
with the conimon type of loop antenna em- 
ployed by aircraft. 


Pope 


Rake Resembles Lawn Mower 


OPERATED like a lawn mower, an ingenious 
English device speeds up the work of raking a 
lawn, The mechanical rake has adjustable 
spring-steel fingers spaced along a metal frame- 
work that is rolled over the grass. 
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This mechanical roke is 
pushed across the lawn on 
its rubber-tired wheels 


i: Net = 


Towers of a new Dutch short-wave radio station. They revolve on a circular track 


Cartridge Starts Gasoline-Driven Turbine 


Wrist blotter in 
use, and shaped 
holder of metal 


——— 


Blotter Worn on Wrist 
Aids Letter Writers 


SLIPPED over the hand and worn like 
a bracelet, a blotter that is strapped to 
the wrist forms a handy accessory for 
persons who write with pen and ink. 
Curved to fit, the blotter is backed by 
a holder strip of lightweight metal. The 
elastic strap is adjustable so that it can 
be tightened or loosened to fit wrists of 
any size. The blotter is specially useful 
to executives who sign correspondence. 
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AN EXPLOSION from a powder car- 
tridge starts a new gasoline-driven tur- 
bine engine now manufactured as an 
efficient power plant for boats. Devel- 
oping from 100 to 125 horsepower, the 
marine engine employs two carburetors 
to feed gasoline vapor to eight cham- 


Powder cartridge 
being inserted in 
its chamber to 
start the engine 


Gosoline-driven 
marine turbin 
gine withitsinven- 
tor, H. E. Dodge 


bers, where it is ignited by spark plugs 
that fire twice for each revolution of 
the turbine blades. The new engine, 
weighing about 400 pounds, can also be 
adapted for use in aircraft. It has an 
internal water-cooling system. 
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This queer apparatus 
charts irregularities 


in the road as it is 
dragged slowly clong 


Road Tester 
Maps Bumps 
in Highways 


MOUNTED on nine- 
teen rubber-tired 
wheels connected to a 
metal instrument box, 
the oddmachineshown 
in the photograph at 
the left is used by 
highway authorities to 
check and chart irreg- 
ularities in the sur- 
faces of roads. In the 
instrument box, graph 
paper on a revolving 
drum is marked by an 
inked stylus to record 
bumps and depressions 
as the apparatus is 
drawn along a road. 


Midget Outboard Has Motor Under Water 


DESIGNED for trolling use by anglers, 
a midget outboard motor just intro- 
duced has its cylinder and all moving 
parts under water, so that no special 
cooling system is needed. The light- 
weight engine employs a 1 1/16-inch 


spark plug of the type commonly 
employed in model-airplane motors. To- 
gether with the carburetor, the diminu- 
tive plug is incased in a water-tight 
housing just above the propeller, as 
shown in the photograph below. 


A Liner in a Nutshell 


FITTING into a walnut shell, a diminu- 
tive reproduction of the French liner 
Normandie was one of the features of 
an exhibition of miniatures held in Bos- 
ton, Mass. Other oddities shown in the 
photograph above are a tiny book and 
a hazelnut containing 3,000 gold spoons. 


Diminutive spark plug being inserted in its water-tight housing on the shaft of the tiny outboard 


Big Ship Model Comes Apart 


on. BuILT by Loring A. Wood, of Portland, Ore., a 
twenty-five-foot, fully rigged model of the U.S.S. 
Constitution stands fourteen feet high and car- 
ries forty square yards of canvas. Intended for 
exhibition, the model can be dismantled. 


Oval Thermometer 
Is Read Easily 


NovEL design of 
the glass in a new 
clinical thermometer 
makes it easy toread. 
Being oval in shape, 
the thermometer fits 
comfortably under 
the tongue when in 
use, while the triple- 
lens construction 
serves to magnify the 
column of mercury. 


Loring A. Wood, of Portland, Ore., beside his model of the famous "Old Ironsides" 


Sketch shows lens construction 
that magnifies mercury column 
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Portable Folding Cottage 
Is Hauled on Trailer 


OMBINING many of the features of 

a trailer, tent, and small dwelling, a 
portable cottage designed for campers 
and vacationists is constructed in units 
that can be assembled or dismantled in 
a few hours. Hauled on a sixteen-foot 


Glass Boots Apply Suction and Pressure 


GLASS BOOTS of a new type stimulate 
the circulation of blood by subjecting 
each leg alternately to air pressure and 
to partial vacuum. Used in the treat- 
ment of hardening of the arteries and 


circulation to ri 
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A patient receiving treatment with a glass boot on 
each leg. Alternate suction and pressure stimulate 
ieve hardening of the arteries 


Interior of the port- 
able home, with beds 
and other furniture 
in place. Below is 
seen the low trailer 
that tronsports it 


trailer, the mobile home has a heavy 
canvas roof stretched over rigid wall 
units made of treated plywood that are 
held together with aluminum-alloystruc- 
tural members. The trailer, built low 
enough to permit rear vision from the 


other circulatory ailments, the device 
has a compact electrically operated 
pump that automatically raises and 
lowers the pressure within air-tight 
cases fitted over the patient’s legs. 
This alternating feature is said to 
provide a compensating action on the 
flow of blood and eliminate the pos- 
sibility of overloading the heart. 


Another inside view, showing the stove, di 
and glass door. Note the cozy, homelike appointments 


The cottage set up for use. A roof of heavy canvas is stretched over rigid 
wall units of plywood held together by cluminum-alloy structural members 


ing table, 


car, can accommodate not only the 
knocked-down twelve by sixteen-foot 
cottage but also a fourteen-foot out- 
board-motor boat and complete furnish- 
ings for the rolling home. Details of 
the mobile. cottage are pictured above. 


Chute for Coal Delivery 
Ends Noise and Dust 


NOISELEss and dustless delivery of coal 


from trucks into home bins is made possi- 
ble by a device invented by R. E. Wall, of 
Winston-Salem, N. C. 
truck motor, one conveyor belt feeds coal 
to a chute, where a second belt carries it 
down to the bin. Hot oil vapor automatical- 
ly sprayed on the coal lays the dust. 


Operated by the 
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Surfboard Sailing Is Novel Sport 


SURFBOARD sailing, a new sport devised by Tom 
Blake, American surfboard expert, offers new thrills 
for water-sports enthusiasts. As seen in the photo- 
graphs at the right, a triangular, lateen-type sail 
stretched between two spars is pivoted to a vertical 
mast. The latter is set into a -wooden support that is 
fastened to the center of the surfboard. Lying prone 
along the stern, the rider steers the odd craft by 
changing the position of the sail. 


Dogs Make Bow on Radio 


In A radio broadcast over a nation-wide hook-up, 
two dogs owned and trained by Mrs. Hilda Lenhart of 
Baltimore, .Md., startled listeners by “talking.” Under 
the guidance of their owner, the animals emitted con- 
trolled grunts and barks that simulated to a remark- 
able degree the sounds of simple words. 


Ag 


s “ 
Coy eee es 


Mrs. Hilda Lenhart, of Baltimore, Md., and her talking dogs 


Surfboard equ 


the stern and steers the craft by means of the sail, as 


Lawn Conditioner Keeps Soil Porous 


LAWN soil is kept porous with 
a novel machine developed in Eng- 
land. Mounted on a rubber roller, a- 
square frame has rows of steel 
spikes on each side. As the machine 
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is pushed over the grass, the frame 
rotates, thus driving in the spikes 
to puncture the ground for circula- 
tion of air and water. The device 
is shown in use in the picture below. 


Spikes on this odd 
lawn machine make 
holes in the soil 
to admit moisture 
and air. At left, 
the frame has been 
raised to put the 
weight on a roller 


rider lies prone along 
nin the inset 


Special Back for Camera 
Gives More Exposures 


OWNERS .of cameras of a popular size and 
make can take eleven pictures on a six-exposure 
roll of film, by installing a novel “camera back 


~ just marketed. A metal mask, slipped inside the 


camera, frames a picture area smaller than 
normal. The film is wound until a number ap- 
pears in the first of two windows in the new 
back. When the picture is snapped, the film is 
wound until the same number appears in the 
second window, when another shot may be taken. 
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Are you well posted in scientific and mechan- 
ical lore? Test yourself with this entertain- 
ing quiz. Each of the twenty-five questions 
below has only one correct answer. Jot down 


WHAT 


1 To open his parachute, an aviator 

pulls the (a) cable release (b) draw- 
string (c) rip cord (d) BX cable (e) 
lubber’s line (f) slip rings. 


2 Every motor car should be provided 
with (a) oil drums (b) snare drums 
(c) brake drums (d) signal drums. 


3 “Nitrogen fixation” means (a) an 
abnormal, uncontrollable craving for 
protein foods (b) the use of an am- 
monia fixing bath for photographic 
films and prints (c) the process of con- 
verting the nitrogen of the air into com- 
pounds for fertilizers and explosives. 


4A commonly used unit of heat is ab- 

breviated (a) S.0.S. (b) QED. (c) 
T.N.T. (d) R.LP. (e) B.T.U. (f) R.P.M. 
(g) F.OB. 


5 The most recently discovered major 

planet of the solar system has been 
named (a) Andromeda (b) Jupiter (c) 
Eros (d) Sagittarius (e) Pluto. 


6 You should use nothing but insulated 
wire for (a) the heating element of 
a toaster (b) a radio antenna (c) a 
bridge-lamp cord (d) a trolley wire. 


7*= important part of a submarine 
is its (a) water tower (b) conning 
tower (c) switch tower (d) shot tower. 


8 If you are excessively troubled with 
colds and sore throats, you may need 
to part with your (a) appendix (b) 
wisdom teeth (c) tonsils (d) medulla 
oblongata. 
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the letter corresponding to what you believe 
to be the correct answer in each, and then 
compare your results with the list on page 130 
and add up your points to determine your score 


THE HECK DO 


| Hl YOU CALL THIS THING ? 


9 You are likely to find oil in geo- 
logical formations called (a) foot 
faults (b) varicose veins (c) salt domes 
(d) Heaviside layers. 
10 Squirrel-cage motors are run by 
(a) electricity (b) steam (c) 
gasoline (d) squirrels. 
11 A three-point landing is (a) a 
military maneuver for outflank- 
ing an enemy ashore (b) a good way 
to bring down a plane (c) an archi- 


tectural feature employed in long stair- 
cases (d) a boat dock built in the form 


of a triangle. 
1 2 Sound will not travel through (a) 
water (b) air (c) metal (d) a 


vacuum. 
13 The places on a doorbell battery 

where you connect the wires are 
known as (a) magnetic poles (b) con- 
necting rods (cj binding posts (d) 


jackscrews. 
14 A peccary travels on (a) endless 

treads (b) rails (c) four legs (d) 
pneumatic tires (e) wings (f) skatelike 


runners. 
] 5 Carpenters use (a) least squares 
(b) try-squares (c) hollow squares 


(d) magic squares. 

16 Dakin’s solution (a) solves the 
age-old problem of squaring the 

circle (b) disinfects wounds (c) is a 

fine-grain developer for miniature- 

camera films. 


1 Hot-water systems for house 

heating require (a) a watermark 
detector (b) a Tesla coil (c) floodgates 
(d) an expansion tank (e) thermionic 


valves. 
18 A poisonous, orange-and-black 

lizard of the southwestern United 
States is called the (a) Frankenstein 
monster (b) green-eyed monster (c) 


Gila monster. 

19 A dado is (a) a large extinct bird 
of the island of Mauritius (b) a 

rectangular groove in a board (c) a 

farm building for storing and preserv- 


ing green fodder. 
20 We usually do our figuring with 

(a) atomic: numbers (b) Lissa- 
jous figures (c) Arabic numerals (d) 


an abacus. 

1 To make an electric eye, you 
would need a (a) electrolytic cell 

(b) Kerr cell (c) photo-electric cell. 


2 Botulism is the name for (a) 
weird, mystical rites practised by 

natives of Haiti (b) a system to speed 

up factory production (c) food poison- 

ing caused by one of the deadliest 

germs known to science. 

23 Leaf springs are used in (a) beds 
(b) automobiles (c) watches (d) 


springboards, 

24 “Right ascension” is a term em- 
ployed by (a) architects (b) bal- 

loonists (c) mountain climbers (d) 

astronomers. 

25 If you have developed a new kind 
of flower or vegetable, you can 


now (a) patent it (b) join the Caterpil- 
lar Club (c) get a license to practice 
horticulture (d) insert your name in 
“Who's Who.” 


Can you recognize these useful mechan- 
ical movements? Try to label the pictures 
from the list below. Answers on page 130 


cam bell crank ratchet wheel_worm drive 
universal joint bevel gears Scotch yoke 
rack and pinion eccentric Geneva wheel 
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Un-Natural Histor GUS nAGoe 


MOTHER NATURE HAS 
EQUIPPED HER CREATURES 
WITH AN ALMOST ENDLESS 
VARIETY OF TONGUES f 
THE HUMMING BIRD’S, 
FOR INSTANCE, |S 
DOUBLE-BARRELED ~ 
TWO THREADLIKE 
TUBES PLACED SIDE 
BY SIDE AND USED AS 
SIPHONS TO SUCK NECTAR 
FROM FLOWERS! 


a 


ROUGH TONGUES RUN, 
IN THE CAT FAMILY-~ 
EVEN THE HOUSE PUSS 
HAS ONE/ 

KiITTY'S TONGUE ALSO 
RESEMBLES THAT OF 
THE LION AND TIGER 
IN FORMING A CUP 

TO SCOOP UP LIQUID 

IN DRINKING ! 


FOR STRIPPING MEAT OFF BONES, 

THE LION HAS A COARSE RASP 

OF A TONGUE, SO ROUGH THAT 
IT WILL BREAK THE SKIN 

OF AMAN J 


A HANDY GRASPING TOOL 
IS THE TONGUE OF THE 
GIRAFFE! iT CAN GE 
STRETCHED OUT LONG AND 
THIN TO CURL AROUND 
LOFTY TREE BRANCHES, 
OR MADE SHORT 
AND THICK FOR 
RETRACTING! 


THE FROG HAS A TONGUE LIKE A 
STICKY RUBBER SLING, WHICH IS 
ROOTED IN THE FRONT OF THE MOUTH 
AND SHOOTS OUT WHEN AN INSECT 
COMES INTO RANGE. AT REST, 
THE TONGUE POINTS BACK 
INTO THE THROAT? 


SNAKES ARE GELIEVED 
TO HEAR THROUGH 
THEIR FORKED TONGUES, 
WHICH COME OUT OF 
THEIR SHEATHS AND 
SERVE AS FEELERS, 
THEY ARE KNOWN TO BE 
VERY SENSITIVE TO 
MANY FISHES HAVE SOUND VIBRATIONS 
NO TONGUES AT ALL, 

OR IMPERFECT ONES 
WITH NO MUSCLES 
TO STRETCH OR 
RETRACT THEM! 


LIKE A RADIO 
ANNOUNCER, THE 
ANTEATER EARNS 

HIS LIVING WITH HIS = 
TONGUE! THE THIN, 
TAPERING GADGET, 

EIGHT OR NINE 

INCHES LONG AND — 

r | AS STICKY AS 

THE WOODPECKER HAS \ { aes Eh 

A SHARP TONGUE IN HIS 5 CE ete AN iaLS 

HEAD --- NOT FOR SCOLD- ta : = 
1NG, BUT TO SPEAR i : AND CAPTURING TONGUE IS VERY NIMBLE 
BORERS AND DRAW THEM. , : ANTS? Tene ~-- HANDY FOR EATING 
OUT OF HOLES IN TREES? AND IN MANY OTHER WAYS! 


PARROTS ARE THICK- 
TONGUED? WHEN HUMANS 
ARE THAT WAY, THEY CANT 
TALK WELL, BUT IT DOESN'T 
BOTHER Pouy/ THE 
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Rocket Ride Is New Planetarium Exhibit 


OCKETING through space at lightning 
speeds, encircling the moon, streaking 
past planets, racing with a comet—these 
are some of the startling sensations prom- 
ised visitors to an ingenious planetarium 
planned for an international exposition. 
Outside the domed structure, visitors enter 
a steel. rocket ship fitted with circular 
windows. Wheeled through an arched door- 
way, the space ship glides onto a steel turn- 
table where it is tipped upward, pointing 
into the heavens pictured on the inside of 
the planetarium dome. As chemical vapor 
illuminated by colored lights roars out of 
exhaust vents at the rear of the ship, spe- 
cially prepared motion pictures are pro- 
jected onto the circular ceil- 
ing to give the effect of 
speeding through space on 
a whirlwind tour of the VIEWS SHOW, 
universe. 


‘Planetarium 


MOTION PICTURES 

PROJECTED ON DOME 

GIVE ILLUSION OF 
WHIZZING PAST. 


STARS AND \ 
PLANETS 


CARRIAGE TILTS | | 


ROCKET FOR 
IMAGINARY JOURNEY 
THROUGH SPACE 


TURNTABLE 
FACES ROCKET IN 

4 OPPOSITE DIRECTION ) 

FOR RETURNTRIP —/ 


Motion pictures of stars and planets 
flashed on the inner surface of the 
huge dome give the illusion of a 
trip to the moon in a “space ship" 


LORED CHEMICAL VAPOR 
IMULATES FIERY EXHAUST 


Laboratory Tests Check Air-Conditioning Methods 


agile Me 4 


are wired to electric recording instruments that 

measure the sensitivity of the skin to varying air 
_ temperatures and humidities. In Pittsburgh, a 
laboratory subject sits with his feet in odd “ankle 
boxes” into which air of known temperature and 
humidity is blown through a duct. As electrical 
apparatus records skin temperature and other 
factors, the subject himself writes down his re- 
actions to the draft on his ankles by filling in a 
specially prepared chart. Through these tests, 
scientists hope to set up standards for the control 
of air-conditioning apparatus used in homes, of- 
fices, factories, and public buildings. 


iit 


Testing subject's fin- 
ger tips ond toes for 
reaction to moist air 


His feet in air-conditioned boxes, this man is 
recording his reactions to drafts on his ankles 


OW does the body react to changes 

in the temperature, humidity, and 
movement of the air? To determine 
the physiological reaction of the body 
to its surrounding atmosphere, scien- 
tists in Pittsburgh, Pa., and Chicago, 
Il, are conducting a series of novel air- 
conditioning tests on human, subjects. 
At the University of Illinois school of 
medicine, “exploring buttons” attached 
to six different parts of a subject’s body 
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COOKER TOP LIFTS OR TILTS. Among the un- 
usual features of @ new all-purpose electric cooker 
is a special lid hinge thot allows the top to be 
either tilted back or lifted as illustrated below 


TABLE BAKER. Biscuit, muffins, and 
other hot breads can be baked right on 
the table with this novel electric unit 


FLOATING THERMOMETER, Dropped 
into deep fat or any other liquid on 
the stove, this floating metal -sphere 
indicates the temperature by the read- 
ing that appears 
on the uppermost 
side. It is avail- 
able in several tem- 
perature ranges 


] 
| 
4 


DUMB-BELL SHAKER. Salt and pep- 
per occupy opposite ends of the shaker 
below, made of transparent material 


CHAIR BECOMES A BED. A comfort- 
able chair by day, the piece of furni- 
ture at the right opens to form a bed 
for an overnight guest, as seen below 


COFFEE MILL 


The electric mill be- 
low grinds coffee to 
ony fineness desired 


HOLD HOOKS 


Pressed against the 
wall, stickers pro- 
vide hooks for hong- 

| ing kitchen tools 


l 
| STICKERS. 
| 
| 
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SEVEN-IN-ONE UTENSIL includes a roast- 
er, casserole, steam cooker, saucepan, col- 
ander, vegetable steamer, and double boiler 


DIVIDED STOVE TOP. A central service table 
between the pairs of burners on a new gas range 
accommodates plates and utensils as pictured below 


FLOWER HOLDER 


Blooms are kopt fresh i 
in this mirror center- 
piece, their stems ex- 
tending through a slot 
into o tray of woter 


SINK STRAINER. Installed in 
jink drain, a new bask 


ing, without soiling the fingers. 
It also serves as a sink stopper 


NEST OF PITCHERS. Spouts and 
handles of these pitchers are 
so designed that the five sizes 
fit inside one another compactly 


CEDAR PAPER. Designed for lining closets 
and drawers, a specially treated wall paper 
looks ond smells like cedar wood and is said 
to be very effective as a moth repellant 


JUICE SERVERS. For serving 
orange or tomato juice, crystal 
containers shaped like fruit are 
filled by means of a funnel. Juice 
is sipped through glass stems 
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— Gus Judges A Contest 


S JOE CLARK walked into the 

small office that adjoined the 

Model Garage repair shop, 

early one Monday morning, he 

spied Gus Wilson, his partner, working 

at the desk. Almost hidden by piles of 

papers and letters, the gray-haired me- 

chanic was busily adding up a long 
column of figures. 

“Now let's see,” Gus was muttering 
to himself. “Twelve and eighteen make 
thirty, plus six is thirty-six, plus four- 
teen is fifty.” 

“What in blazes are you doing, figur- 
ing out your income tax?” eat a 
Joe. 

“Might as well be,” replied Gus look- 
ing up from his work. “I'm trying to 
figure out what part of an automobile 
causes the most trouble.” 

“What brought that up?” asked Joe, 
scratching his head. 

Gus jerked his thumb in the direction 
of the piles of papers that cluttered the 
desk, “Answers to that contest Martin 


Bunn ran in POPULAR SCIENCE MONTHLY 
back in January. Folks from all over 
the world have written in telling me 
about their mysterious car troubles and 
how they fixed them. I’ve been reading 
them over and trying to figure out what 


Mysterious 
Car Troubles 


PRIZE WINNERS 


In the Janvary 1938 issue of Popular 
Science Monthly, Martin Bunn invited 
to send in letters telling about 
ost mysterious car trouble they've 
had and how they solved it. 
aders submitted unusually 
In the opinion of the judges, 

. Keski of Butte, Mont., submitted 
the best letter and was awarded th 
first prize of $50. The six other prizes 
were awarded os follows: 


SECOND PRIZE, $25 
Thomas H. Larocque, West Warwick, R.1. 
THIRD PRIZE, $5 
A. C. Roe, Wilkinsburg, Pa. 
FOURTH PRIZE, $5 
George Magee, Fullerton, Calif. 
FIFTH PRIZE, $5 
Stuart Golding, Rockford, Ill. 
SIXTH PRIZE, $5 
Carl A. Roush, Cherokee, Okla. 
SEVENTH PRIZE, $5 
Grant O. Loader, Newcomerstown, Ohio 
HONORABLE MENTION 


H. W. Baer, Buffalo, N. Y.; Joseph M. 
Ciark, Sta H. Arford, 
Aledo, Il. helby, Mich. 
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variety of trouble pops up most often.” 

“Running out of gas, probably,” put 
in Joe. 

“Nope. Guess again. It’s the distrib- 
utor, with the ignition wiring running 
a second: Then comes the carburetor, 
with dirt in the gas tank and battery 
trouble trailing close behind.” 

“What causes the least trouble?” 
asked Joe. 

“Wasps,” replied Gus with a grin. 

“Wasps?” repeated Joe. “How the 
devil can wasps cause car troubles?” 

Gus dug down to the bottom of one of 
the large piles of letters. “This letter 
comes from a fellow way out in the 
middle west,” he said, settling back in 
his chair as Joe perched himself on the 


“Listen to what he has to say in the 
last paragraph," said Gus, holding 
up the letter so that Joe could ¢ 


edge of the desk. “He'd always had a 
yen to do his own repair jobs and one 
summer a few years back he figured 
he’d give the motor in his bus a thor- 
ough going-over. ‘ 

“It took him a couple of weeks to do _ 
the job, and when he did finish, the 
blamed car ran worse than it did before. 
Had funny symptoms. Percolated fine 
at idling speeds, but nothing he could 
do would coax it over twenty miles an 
hour. 

“Thinking he'd probably pulled a 
boner somewhere, he took the car to a 
garage. The mechanic there couldn’t 
fix it, so he took it to another, and finally 
to a third. They tested the carburetor, 
the timing, the ignition—everything 
checked, but no one could wheedle any 
speed out of the blamed bus.” 

“What was (Continued on page 128) 
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Designed for easy transportation, this boat is 9 ft. 8 in. long, weighs only 60 Ib. and can be rowed or driven by a small outboard motor 


New Sectional Boat 


BUILT IN TWO PARTS THAT NEST TOGETHER 


OR portability, ease of construction, and low 

cost, you will find it hard to equal this new sec- 

tional rowboat. It is unexcelled for all-around 

use, either with oars or a small outboard motor. 
Sixty pounds in weight, it may be carried on top or 
at the back of a car or even on the running board if 
necessary. In some automobiles it will fit inside the 
rear luggage compartment, and it is ideal for those 
who make extended trips with a house trailer. 

The boat consists of two all-wood sections, each 
watertight so that it will float by itself. When the 
forward section is removed by 
unfastening two thumb screws, 
it is placed inside the rear sec- 
tion. The nested boat then occu- 
pies a space 64 by 41 by 15 in. 

Assembled, the overall length 
of the boat is 9 ft. 8 in.; the 
beam, 3 ft. 5 in—a size suffi- 
cient to carry three heavy per- 
sons. The draft is only about 2 
in. With a light load, the boat 
rows very easily, and it may be 
used with lightweight outboards 
up to 4 hp. 

This small sectional craft has 
several advantages over the or- 
dinary type of homemade fold- 
ing canvas boat. There is no 
weight in the entire boat that 
does not add to the strength; 
also, no metal or canvas work is 
required to give the amateur 
troublesome or expensive prob- 
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By 
WILLARD 
CRANDALL 


from a design. by 


BRUCE N. 
CRANDALL 


_————, The forward section is 
— 


packed inside the other 
for carrying the boat on 
cor or trailer. Even the 
heavier section may be 
handled easily by one man 
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Each section may be lifted 
ied s 


and . makes the most satisfactory planking 
ly, and one man can for any light boat. By using cedar 
sily handle the heavier section alone. throughout with 1-in. planking and 1 

The cost will range from $12 to $18, in. framework, the boat can be built to 
dependi ade of materials select- weigh as little as 60 Ib. complete, in 
nd local lumber prices. The weight which case the forward section would 
will depend on the kind and thickness of - weigh about 22 Ib. and the r tion 
lumber used. A considerable selection 38 Ib. A very strong and serviceable 
is given in the list of materials, Cedar boat can be made by using spruce bat- 
tens and 1-in. spruce framework with 
5/16-in. planking, the 


. . complete boat weigh about Most 

emp he fromework. is of the other materials listed are heavier 
gssembled upside than spruce or cedar 

Belen kosieara: ~ a. boat may be built all in one piece 


Bitkafcctanedl par. In this case a regular frame 
allel to the kee subs i for the bulkheads at sta- 
ond 6 opart tions Nos, 4 and 5, and the planks, bat- 

tens, keels, and chines run the full 
f the boat; the knees at station 
can be omitted, and only two 


The nested boct may be carried conven- 
iently on the back of a trailer. It even fits 
in the luggage compartment of some cars 


Each of the frames rests in 
a notch in the form 


SHEER BULKHEAD SIDE 
BATTEN FRAMES — 


TRANSOM 


BOTTOM 
FRAME 


CHINE BULKHEAD 
FRAMES 


(C2) 
TRANSOM auicnean @ 
: SIDE 
FRAMES 


SS fe 
= ab 5 FEET 
TRANSOM MOTOR TRANSOM 


SIDE 
FRAME SEAT 


ULKHEAD 
SEAT.) FRAME Sepa 


FRAMES 


Cross Section at Station*2 Cross Section at Station 
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floor boards are used. A simplified con- 
struction thus results, and the weight is 
reduced about 5 Ib, 

Before starting construction, draw full- 
size patterns of the frames, bulkheads, and 
transom on wrapping paper, following the 
measurements given in the drawings. The 
measurements in the table of offsets are to 
the outside of %-in. planking, and it is not 
necessary to use them at all unless you 
wish to draw the entire boat full size be- 
fore making the patterns. 

Lay the frame stock over the patterns, 
mark, and cut to shape; then fasten the 
frame pieces together over the patterns. 
The frames may be fastened at the joints 
with 1-in. No. 8 flathead screws, with 1 
in. No. 10 machine screws, or with copper 
rivets. Allow enough space for the chine 
notches and for the beveling of the for- 
ward frames. 

‘The transom planking should be screwed 
to the transom frames and inside motor 
block with %-in. No. 6 screws spaced 2 or 
3 in. apart. Coat the surfaces with marine 
glue before fastening. Secure the bulkhead 
planking to the bulkhead frames in the 
same manner. Use planks of 6-in. width 
for the bulkheads, and one 6-in. and an- 
other 8-in, for the transom, covering the 
seam later with battens on the inside. The 
outside motor block should be fastened 
with 1'4-in, No. 7 screws. 

Next nail temporary pieces across the 
top of the side frames and mark the center 
line on them and on the bottom frames 
from the patterns. Also mark the center 
line on the transom and bulkheads. The 
stem will be made from two pieces of the 


At stations Nos. 4 and 5, 
where the sections join, 
notches are cut for battens 
into the bulkhead frames but 
not in the planking. Below, 
clamp a batten in place to 
get true curves and bevels 
before cutting chine notches 


UU 


rag 
-— 1435—-] 


Fae 
v (0) 


Table of Offsets - 


[DIMENSIONS {INCHES AND EIGHTHS) TO OUTSIDE OF 
[7] 


STATIONT O [1 | 213 4-5] 
HALF _BREADTHS 


SHEER T 


ie-a}6-710-5] 


CHINE | 


irre) 


CHINE [3 
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The side battens, being so far above the water line, may be notched right 
through the bulkheads and applied in one piece. There is a distinct ad- 
vantage in doing this because it helps obtoin-a true curve for the sides 


LIST OF MATERIALS 


Cedar, mahogany, cypress, spruce, red- 


wood, fir, white pine, or yellow pine 
For No. Pe. Size 
Planking, 
deck, 


transom 9 34", 5/16", or 36”x6"x10" 
and bulk- 
heads 114", 5/16", or 36”x8""x14" 

Spruce, cedar, fir, mahogany, oak, cy- 

press, yellow pine, or white pine 
For No. Pe, Size 

Battens, chines, 
and keels 12 

Stem, frames, 
transom and 
bulkhead 
frames, and 
seat and tran- 
som braces 4 

Floor boards, 
seats, and 


Va"xi"xl0" 


YA" or $4"X134"x16" 


motor blocks 2. 14"x6"x14" 
Rear seat and 

stemknee 1 34"x8""x4" 
Hali-round 

molding 2 34” or "x10" 


Nore: Materials listed in order of preference. 


Flathead brass, galvanized, or cadmium- 
plated screws as follows: 7 

7 gross 34” No. 6: 2 gross 1” No. 6; 

"No. 7; 3 doz. 1” No. 8: 

No. 10; 1 doz. 2” No. 10. 

0.7 oval-head brass screws 

machine bolts with wing nuts 

and washers. 

1 pt. marine glue. 14 gal. marine paint 

1 pair oarlocks. 2 yd. cotton flannelette 


An 
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The 


a 


transom, bulkheads, stem, chines, and all 


the frames must be beveled and carefully trued 
up so that the planking will fit with accuracy 


convenient height for working. The 


uprights must be perfectly plumb and 
at right angles to the keel form. 


The inside keels, stem, stem knee, and 


transom can now be set up. Screw the 


keel to the stem knee, frames, transom 


frame material, the outside piece being 
screwed on after the boat is planked. 
Cut the stem knee from %-in. stock and 
screw the inside stem to it with. 2-in. 
No. 10 screws. Cut notches for the keel 
in all the bottom frames at the exact 
center, and also in the bulkhead frames 
and transom frames, but not into the 
bulkheads or transom planking. 

The boat should be built upside down 
on framework supported from the floor 
or from two timbers, as shown in the 
photographs. The essential part of the 
tramework is the keel form on which 
the frames, transom, bulkheads, stem 
knee, and keels will rest. Cut the keel 
form from a 1 by 8 in. by 10-ft. plank 
according to the measurements given in 
the drawings. Cut notches where the 
frames and bulkheads will rest. They 
should be deep enough so that each keel 
notch will be flush with the top edge of 
the keel form. Nail uprights to the keel 
form at stations Nos. 1, 2, 3, 6, 7, 8, and 
9, and set the form up and brace it at 


Because of its lightness and shallow 
draft, the boot is very easy to row 


frame, and bulkhead frames with 1\- 
in. No. 7 screws. Notches for the chines 
and sheer battens can next be cut into 
the frames, stem, transom frame, and 
bulkhead frames. First clamp a batten 
in place to make sure of getting a true 
curve and the proper bevels at the chine 
and sheer lines. The chines and battens 
should be cut down a little where they 
are notched into the stem, as too deep 
notches would weaken the stem. The 
side battens may be notched through 
the bulkhead and put on in one piece; 
this will aid in giving a true curve to 
the sides. No notches, however, should 
be cut in the bulkhead or transom 
planking, except above the water line. 


Screw the chines and sheer battens to 


the stem, frames, transom frame, and 
bulkhead frames with 1\%-in. No. 7 
screws. Clamp them in position before 
fastening, to make sure that they are in 
a true curve. 


Now notches may be cut for the other 


battens. The bottom battens should be 


spaced 6 in. apart, parallel to the 
keel, and so placed that the center 
of each batten covers exactly a 
seam in the planking. All the 
planking can be 6 in. wide except 
the outside plank of the rear sec- 
tion, which will have to be cut 
from an 8-in. piece. Fasten the 
battens in place with 1%4-in. No. 
7 screws. 

If very light planking is to be 
used, it will be advisable to use 
narrower planks and more bat- 
tens. Some weight may also be 
saved by using 5/16 or % in. by 
1%4-in. cedar battens (except for 
the keels, chines, and sheer bat- 
ten) and fastening the planking 
to the battens with copper clinch 
nails or rivets instead of screws. 

(To BE CONCLUDED) 
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Easter Eggs Striped While Revolving on a Phonograph Turntable 


FTER watching a man in a store 
window stripe Easter eggs by 
holding them in a slowly turning lathe 
and painting them with a brush, my son 
conceived the idea of revolving the eggs 
on a phonograph turntable, as shown 
at the right. 

A strip of thick paper about % by 6 
in. is formed into a band about 1 in. in 
diameter and fastened with paste. This 
collar is then centered over the end of 
the turntable, and the egg placed ver- 
tically on top. Ordinary water colors 
applied with a No. 6 or 8 water-color 
brush are suitable for striping the eggs. 
The turntable is run at a slow speed. 

Grown-ups as well as children find 
enjoyment in striping the eggs, and it 
is surprising how many beautiful de- 
signs can be turned out in a very short 
time.—GErorGE A, CHATTERTON. 


A flame can be applied 
directly to the tray to 
melt the tin, and a sol- 
dering iron distributes it 


How to Recoat Worn Tin Kitchen Utensils 


OLD kitchen utensils and refrigerator 
ice-cube trays of the type made of copper 
or other metal and heavily coated with 
tin become worn in time so that the base 
metal is exposed. They can usually be 
retinned without difficulty by using pure 
block tin (not tin-lead solder). The ex- 
amples shown above are trays from a 
1927 mechanical refrigerator. 

Clean the utensils thoroughly with 
emery cloth before attempting to ap- 


Reénforcing Tips 
of Iron Chair 


RuBBER tips that slip on 
the legs of iron chairs and 
stools will last much longer, 
and the edge of the iron 
will not cut through and 
damage the floor or lino- 
leum, if a round metal plate 
is inserted between leg and 
rubber. A washer of the 
correct size can be found in 
most cases, but sometimes 
a one-cent piece will serve the purpose. 
To make a firmer job, the piece of metal 
can be soldered to the leg so it cannot 
slip — WILLY IDsTEIN. 


Cutting Wooden Arcs. 
with Little Waste 


WHEN segmental pieces of wood are 
required for the arc of a trellis, arbor, 
screen, or other curved work, consid- 
erable lumber can be saved by gluing 
the piece sawn from the inside of the 
arc to the opposite side of the board, as 
shown below. This will provide at least 
one extra piece.—HARRY ROSENBERG. 


2 PIECES 


ply the tin. Solid zine chloride crystals 
should be used as a flux. A Bunsen 
burner or a gasoline torch will serve to 
heat the tin lumps, which can be placed 
in the tray together with solid zinc 
chloride. The free flame of the burner 
or torch can also be used directly to 
heat the tray on the edges. A hot 
soldering iron, free from tinner’s solder, 
is then used to flow or sweat the tin on 
the surface.—R.W. 


Piece”A” SLED 
TO PiEcE”B"TO 
PROVIDE 4 PIECES 


The piece sawn from the inside of the arc 
is glued to the opposite side of the board 


Soldering Iron Melts Battery Compound 


BY USING an electric soldering iron supplied with a re- 
flecting sheath, the compound around the cell tops of a 
storage battery can be easily removed when repairs are nec- 
essary. The sheath is made from a strip of tin the width of 
the bit head. A sheet 
of asbestos is applied 
over the outside of the 
strip after it has been 
shaped, and is fastened 
by crimping over the 
edges of the tin. The 


A tin sheath is bent 
tool is moved along the 


to fit an electric 


outlines of each cell as soldering iron and 
shown. This method is covered with asbes- 
safer than using a tos. This deflects heat 


naked flame and much down on the battery 


quicker.—W.C.W. 
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WE HAVE CONSTRUCTION KITS FOR MANY SHIP MODELS. SEE PAGE 22. 13 


BEST IDEAS OF. 
THE MONTH FOR 


Fretwork Legs and 


Gallery Railing 


Ornament This Small Table 


CROLL-SAW work appears to un- 

usual advantage in this occasional 
table, which has enough Chippendale 
lines about it to give it a place in any 
well-appointed home. 1 

Obtain the materials listed at the end 
of the article and prepare heavy paper 
patterns of all the odd-shaped parts. 
Cut parts A, B, C, and D with a jig 
saw or coping saw, smooth them with 
sandpaper, and assemble with the leg 
strips K as shown to form the four 
legs. Since the edges of the legs are 
slender square rods, lay pieces of heavier 
wood along each and use several small 
hand screws to provide uniform pres- 
sure when gluing the parts together. 
When dry, go over the legs with plane 
and sandpaper. (If preferred, one side 
of each leg can be jig-sawed from one 
piece as shown above.) Glue base blocks 
L and pine head blocks £ in place. 


Vaselike Lamp Turned 
17 sttares| l | Et 


TEMPLATE 


14 


Make the side rails J, two 
8% in. and two 11% in. between 
the shoulders of the tenons. The 
tenons may be % by 1% in, 
and 1 in. long, cut flush on the 
rear side of the rail, or so the 
outside of the rail will be set 
back \% in. from the outside of 
the leg when in place. The mor- 
tises in the legs must match the 
tenons, and the joints should fit 
snugly. 

Band @ is 
notched and fit- 
ted to each side 
at the bottom of 
the rails, the cor- 
ner joints being 
mitered. 

While the top 
may be (Contin- 
ued on page 115) 


Furniture and 


TOP VIEW 
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NUMBER OF SQUARES VARIES 
WITH LENGTH OF RAIL 


Peel acelin sy 
- oA» DG 


PARTS OF LEG 
READY FOR 
GLUING. 


The drawings 
of the table, 
and details 
showing the 


built-up con- 
Ai 


block used at 
bottom of leg 


— 


from Wood and Finished to Resemble Pottery 


LTHOUGH it resembles pottery, the 
“vase” used for this highly decorative 
table lamp is made of wood. 

The handles, which are attached after the 
lamp has been turned, are set into recesses, 
and these must be prepared at the time the 
stock is glued together. To insure a tight fit, 
it is advisable to work out the material for 
the handles at the same time. They are made 
from 1-in. thick wood, so in preparing the 
stock for the vase, have the center layer of 
the material 1 in. in thickness. Before the 
vase is turned, these recesses should be 
blocked up with extra pieces of stock. Do not, 
however, set the fillers in the stock at the 
time the material is glued together because 
sufficient glue will be pressed out while clamp- 


ing to hold the (Continued on page 107) 
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Woodworking Projects 


Smoking Stand of Ship’s-Wheel Design 


ITH its top shaped like 

a ship’s wheel, this 
small smoking stand has a 
distinctive nautical look. It 
may be made of maple or 
red gumwood. The latter is 
much easier to work, and 
will finish slightly darker 
than maple—a richer, softer 
color. 

The 9-in. base and 8-in. top 
are faceplate turnings, 1 in. 
thick. Bore a 114-in. hole in 
the center of the base and 
three equally-spaced 1-in. 
holes at a 10-deg. angle to fit 
the legs. Note that the legs 
protrude up through the base 
and are rounded off. Around 
the edge of the top, mark off 
six equidistant centers where 
¥%-in. holes are to be drilled, 
and in the underside bore a 
1-in. hole to a depth of %-in. 

Now turn the legs, which 
may be varied in design to 
suit the taste. In turning the 
pedestal and the wheel han- 
dles, it is wise to cut a card- 
board stencil of the reverse outline of 
one side of the pattern. 

Finish the parts. while revolving in 
the lathe. For this-purpose, make a 
pad of several thicknesses of stiff cloth, 
being sure that there are no ends or 
threads loose to catch in the revolving 
piece. Saturate the surface of the pad 
well with orange shellac, or, if you are 


aS Sa 


using red gumwood, you may prefer 
white shellac. Do not allow too much 
shellac to saturate the surfaces that 
are to be glued; in fact, the glue will 
stick much better if you take a shaving 
off these surfaces before assembling the 
parts. 

For the top of the stand, an effec- 
tive finish is a nautical print, cut to a 


Wood turners have their inning with this sturdy little 
smoking stand, for every part is a product of the lathe 


diameter of about 7 in. and coated on 
the back with white shellac. Lay it on 
the shellacked stand top and rub light- 
ly with a cloth until you can see that 
the shellac has become tacky. Then 
coat the entire top with a heavy coat 
of white shellac. When thoroughly dry, 
polish the surface with powdered rot- 
tenstone and oil.—W. J. GEE, JR. 


Child’s Sewing Cabinet Tells Story of Mary and Her Little Lamb 


Little girls who like to sew will 
have an added incentive in this pic- 
turesque box, designed to hold sew- 
ing materials. Spools of thread are 
kept handy on four nails driven in- 


RY had a little lamb that followed her to school, but in 
this case the schoolhouse turns out to be a novel sewing 
cabinet for dolly’s dressmaker. 

The schoolhouse is of thin wood or plywood, and of course 
it must not be quite square because nursery-rhyme pictures 
are not made that way. The roof should be single-ply thin 
wood so that it will bend to the required curve. Two curved 
cleats on the underside of the lid will hold it in shape. The 
lid is hinged on the side opposite the chimney, and the latter 
serves as a handle for raising it. 

For an extra touch, the grooves in the siding where the 
boards overlap, the planks of the door, the bricks in the 
chimney, and the tiles of the roof can be marked by hand or 
with cutters used in a high-speed flexible shaft. 

Mary and her lamb are cut from plywood, as is the side- 
walk. ‘The curbing provides a good (Continued on page 115) 


to the curbing along the sidewalk 
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Broken Bicycle Rolls 
on a Skate Wheel 


WueN the front tire of a bicy- 
cle will not hold air or the wheel 
itself is damaged, a roller skate 
may be strapped or tied to the 
rim as illustrated so that the bi- 
cycle can be pushed or even rid- 
den to a repair shop, if care is 
taken.—R. D. KERSHNER. 


A wooden keg is cut down, covered with chicken netting, 
then with concrete ond a layer of decorative-looking rocks 


Attractive Rock Collection 
Covers Large Flowerpot 


SMALL, attractive-looking rocks, such as 
you may have picked up on your rambles for 
the purpose of starting a geological collec- 
tion, can be put to a picturesque use by em- 
bedding them in what I call a “geological 
flowerpot” for the garden. The general method 
is illustrated in the photograph above, where 
all layers are shown. In the actual construc- 
tion, of course, the netting is entirely covered 
with concrete before any rocks are put in 
place. 

Cut down a wooden nail keg or some other 
sturdy, barrel-shaped container to the size 
wanted and fill the bottom with concrete, 
leaving a drain hole. Around the outside, 
nail some chicken netting, and let the staples 
protrude for additional reénforcement. Over 
this, place a rich mixture of concrete—about 
1 part cement to 11% sand, and sufficient water 
to give a rather stiff consistency, Roughen 
the surface well and let the whole dry. 


Old Vacuum Cleaner Cut Down in Size 
for Removing Dust in an Auto 


A DISCARDED vacuum cleaner, if 
in reasonably good working con- 
dition, can usually be converted 
without much work into a small 


‘wit WOOD 


The changes made inthe discarded 
cleaner. When remodeled as a 
small hand cleaner, it appears os 
at right and gives good service 
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hand cleaner to be kept in the garage for 
cleaning the inside of the automobile, or it 
can be used for cleaning furniture. 

‘The ends of the old cleaner are cut off with 
a hack saw where indicated by the dotted 
lines in the drawing, and the ends are closed 
with wood. The long handle and bracket are 
removed, and a small handle, bent from flat 
steel bar, is tapped and bolted to the hous- 
ing. The dust bag is cut and sewn into a bag 
about the size of a football. A switch is in- 


serted in the cord as shown.—AXEL E. OGREN. 


When thoroughly hardened, apply an- 
other layer of concrete from the bottom 
up about 3 in. Push the rocks into 
this, and tamp them with the trowel. 
Scoop off any excess, and when the pot 
is completely girdled, come up another 
3 in. with a similar layer. 

After completion, be sure to keep the 
flowerpot covered for three of four days 
with a wet sack. Excessive cement can 
be removed with a cold chisel. A color- 
less varnish may be applied when the 
surface is completely dry to preserve 
the luster—MARSHALL PERHAM. 


A Tumbling-Clown Toy 
for Small Children 


THE rolling-clown toy shown above 
has only seven parts, four of wood and 
three of cardboard. By taking hold of 
the disk axle with thumb and finger of 
both hands and spinning the disk, the 
clown can be made to roll back and 
forth on the incline several times before 
coming to a stop. If both end blocks 
are made shorter, as suggested by dot- 
ted lines at left, the disk will travel a 
little farther. Paint the clown on the 
disk or use some other figures, if pre- 
ferred, such as a dog running after a 
cat.—IRWIN PFEIFER. 
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witches and Track Layouts 


FOR HO-GAUGE MODEL RAILWAYS 


By Harold V. Loose 


NCE you understand the gen- 
eral method of laying rails for 
an HO-gauge model railroad 


Left, how a rail is 
notched to rec 
the switch blade 


as outlined in a preceding ar- 
ticle (P.S.M., Mar. '38, p. 82), you are 
ready to consider the track switches. 
These may be purchased, but building 
them is fun, and not as complicated 
as it seems. 

‘Two drawings for switches are given 
below. The first one looks quite realistic, 
but requires guard rails to be fitted op- 
posite the frog as shown. The writer 
uses a slightly different type of switch, 
as in the second drawing. It is not quite 
as realistic, but works better. The frog 
is made in one piece with the blade and 
closes up when the switch is thrown, 
eliminating the possibility of derail- 
ment. Guard rails are not necessary, 
although they may be included for the 
sake of appearance, if desired. 

To build a switch, first make a full- 
size drawing on a big sheet of paper. 
The curvature of the rails should be 
of at least 2-ft. radius (preferably 
3-ft.), so devise a compass from a strip 
of wood, or use a length of string, a pin, 
and a pencil. 

When you have made the drawing, 
you can bend the parts to fit, then lay 
them down on the ties, checking them 
frequently with a track gauge. Specially wide tie strips are avail- 
able for switches, and when the switch is complete, the exce: 
lengths are cut off to match the radius of the curved rail. If you 
intend to make several switches of the same size, it is helpful to 
build a jig such as was described previously (P.S.M., Oct. '37, 
p. 137). Then the parts can be soldered to metal cross ties that 
will keep the parts in line. 

Note how the outer rails of the switch are notched to accommo- 
date the points of the blades. This is important to assure smooth 
running. The two parts of the frog point are filed to shape, then 
soldered together. A hand lever can be used to throw the switch, 
or you can buy or make an electric switch (Continued on page 103) 
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The frog in a simplified type MOTOR GA 
of switch. Guard rails are not 
needed to prevent derailment as 
in a conventional switch. Both 


types are illustrated at right 
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The layout sketched above 
is superior to that shown 
in the first diagram below 
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The first diagram above is a typicel beginner's layout, while 
the second one is a much simpler and more practicable design 
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Your Painting Questions 


ANSWERED BY RALPH G. WARING 


‘OR many years Mr. Waring, 
who is a research chemist 
‘and specification engineer 
of national reputation in the 
paint and varnish field, has been an- 
swering technical questions. His regular 
articles in this magazine give informa- 
tion on those subjects he has found to 
be most troublesome to amateur paint- 
ers, and this month he interrupts the 
series to answer seven questions of com- 
mon interest about which readers have 


recently asked advice. 
0) home is what is called "sponge-finish 

texture." | understand that it was made 
by forcing a wet sponge against the soft plas- 
ter before it set and then smoothing the sur- 
face somewhat with a celluloid triangle. The 
walls have been painted with water paint sev- 
eral times. This is a troublesome and messy job, 
and | should prefer wall paper. Every work- 
man who looks at the job has a different ver- 
sion of whether it is possible to paper over 
these walls or not. Some suggest replastering. 
What | want, of course, is a job that will last, 
‘at minimum expense. 

This stipple-coat plastering was a 

fairly expensive job, and it seems 
too bad to cover it up with paper. The 


The living room and dining room of my 


A starch coat protects painted wall finish 


initial mistake was in the use of cold- 
water paint. Papering directly over the 
present coating would be unsatisfactory 
because of the multitude of small and 
large holes in the plaster. The paper 
would be punctured when the walls 
were dusted. 

The most practical thing would be to 
scrub the walls free of calcimine with 
a fiber brush and hot water containing 
1 qt. vinegar to a 12-qt. pail. When 
this is dry, have a competent decorator 
apply a coat of eggshell or semigloss 
wall paint, preferably of light ivory. 
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With this as a ground coat, let him 
stipple on a two- or three-color Tiffany 
glaze in very soft and subdued tones. 
Allow this to dry for a day or two, and 
brush on a starch coat made from regu- 
lar lump laundry starch rubbed to a 
thin paste in cold water and then 
brought to a clear solution with boiling 
water, as for starching clothes. 

Once or twice a year the starch can 
be washed off the walls with a sponge 
and warm water, taking with it all the 
dust, dirt, and soot from cooking. The 
wall coloring will remain for years or 
until redecorated to change the color 
scheme, provided, of course, the starch 
coat is renewed after each cleaning. 
(For instructions in regard to applying a 
Tiffany glaze, see P.S.M., Jan. '37, p. 72.) 
Q mixed a stain from oil color, turps 

and varnish. This was applied with a 
brush and wiped off with @ rag. The color of 
the stain turned out much darker than we ex- 
pe Is there any way we can remove the 
stain entirely, or at least bleach it out? 
A The paneling can be cleaned up 

readily to any degree of lightness 
by sanding with an open-face 3/0 fin- 
ishing paper lubricated with a mixture 
of two parts gasoline and one part pure 
turpentine. Use a felt block if available. 
If not, use several layers of hat felt 
glued on a wooden block of convenient 
size. Wipe clean with rags as the sand- 


ing progresses so as to ascertain the 
evenness of color value. 


To stain some plywood panelin: 


Can you tell me how to treat the floor 
of our basement playroom? A fini: 
is required that will be attractiv. 
will stand a lot of very hard wear. 
You will need a special type of 
paint made on a so-called “rubber” 
cement, waterproof base. Ordinary oil 
paints will react with the lime content 


Cracks are cut to make them wider at back 


Marking the “joints” of painted flagstones 


of the cement and slowly change to 
soap, Which becomes very soft and hence 
wears off easily. 

Obtain a number of garden illustra- 
tions and study the designs of natural 
flag walks and terraces. Use gray, both 
light and dark, also brown and light 
brown toned off with green to imitate 
these stones on your floor, leaving about 
an inch space between each painted 
“stone.” Let the entire floor dry and 
then use a 1-in, XXX black China bristle 
varnish brush to run a line of black 
or other color along the “joints.” This 
method gives attractive results and be- 
cause of its irregular coloring and ar- 
rangement will not show wear and tear 


for a long time. 
©) cimining a ceiling that the calcimine 

runs in the summer time and looks like 
holes of a screen. Can you tell me the cause 
and remedy? 

Some types of casein-base calci- 

mine are inclined to run and show 
pinholes in hot or warm and very humid 
weather. The remedy is to have all pos- 
sible doors and windows open to create 
enough circulation of air so the freshly 
applied coating will set up rapidly. 
When the pinholing and running has oc- 
curred, sand the job clean and level, and 
recoat. If ordinary calcimine was used, 
wash off and apply a new coat as soon 
as the wall has dried properly. 


As a painter, | have found when cal- 


We are planning to redecorate our liv- 
ing room and bedrooms. Several cracks 
and checks are quite noticeable in the 
plaster walls. How should these be taken care of? 
Use a well-sharpened knife to cut 
out along the cracks as at the 
left, leaving the underside nearest the 
lath wider than the top surface, like an 
inverted V. The patching plaster may 
be either the material sold under that 
trade name or plaster of Paris wet with 
a weak solution of glue water to 
keep it from (Continued on page 111) 


POPULAR SCIENCE MONTHLY 


CI 
{ 
| 


Top View 


FOAM RUBBER I! THICK 
ON FRONT OF MASK 
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How the metal frame is bent and covered 


ow 


No black eyes or battered features with these 
masks! They are of metal, very heavily padded 


O MANY young men have received 
serious injuries or been disfigured 
in amateur boxing bouts that the 
sport has been banned at a number 

of universities and other major educa- 
tional institutions. The danger usually 
associated with the sport has also pre- 
vented this type of athletic activity from 
gaining any foothold in the high schools 
of the country. To overcome this serious 
drawback and restore collegiate and high- 
school boxing to the place it deserves to 
hold, I have designed a mask that entire- 
ly prevents face or head injuries. 

Well-padded and of unusually strong 
construction, the mask gives most effec- 
tive protection. This was demonstrated 
recently by striking a wearer with a 
large hammer and then standing on the 
mask while he lay on the floor. The 
masks are now in use at the College of 
the City of New York for competitive 
intramural boxing. Interest in boxing is 
increasing, and bans elsewhere will prob- 
ably be lifted as a result. I have experi- 
mented with all types of masks and find 
that this design answers every require- 
ment for beginners and for those in 
training. 

The basic frame is cut from thin sheet 
metal—22-gauge half-hard steel or 20- 
gauge half-hard bronze is best, although 


The framework of the mask before it is bent to the shape indicated by the three diagrams 
above. The wire used for reénforcement is spot-welded or soldered on the outer surface 
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Dr. 


NEW TYPE 


Boxing Mask 


PREVENTS HEAD INJURIES 


By 
Canute Hansen 


Director of Physical Education, 
College of the City of New York 


20-gauge copper may be used. Lay out 
the design full size on a piece 6% by 
19% in., cut it out, and roughen both 
sides to hold the padding better. 

To strengthen the framework and 
provide added protection, attach 3/16- 
in. wire on the outside, as indicated in 
the drawing. If sheet steel is used, 
spot-weld tinned steel wire in place; for 
sheet bronze solder on phosphor-bronze 
wire. Make the strap loops by bending 
\-in. wire to form an opening 3/16 by 
1 1/16 in. and hold with a piece of 
sheet metal, which is spot welded (or 
soldered) to the frame. 

Cover the entire frame, after it has 
been bent to fit the head, with %- to 
44-in. sheet rubber (inner-tube rubber 
will do) except the cross-bracing of the 
“ear” and “eye.” These are left bare as 
shown in the photographs. Next comes 
a layer (inside and out) of foam or 
sponge rubber % in. thick, except across 
the forehead, where it is 114 in., and on 
the cheek extensions, where it is 1% 
in. Foam rubber is lighter than sponge 
rubber and has a finer texture, but is 
not as easy to obtain. Bind the rubber 
with adhesive tape 1 in, wide, and cover 
with a thin, smooth, water-repellent 
black leather, which is sewed in place. 
Be careful not to cover the strap loops. 

The chin strap is 1-in. elastic web- 
bing with a slide clasp, and the head 
straps are %-in. strap webbing with a 
spring buckle. You can, of course, use 
any suitable straps that are at hand. 


Dr. Hansen demon- - 

strates how the mask > 
gives protection, yet 
does not couse the 
wearer discomfort 
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ee Dressing Upa 


Novel stairway treatments, scenic windows, 


Three ways to im- 
prove the stairway. 
Adding a handrail 
is often sufficient. 
Rope may be used if 
the room is treated 
like a ship's cabin 


HI SIBLEY 


= HEN the flooring has been 
nailed and the last wall panel 
set in place for your base- 
ment recreation room (see 
P.S.M., Mar, '38, p. 84), the next step is 
to change the cellar stairway so it is 
less of an eyesore. Several interesting 
treatments are possible. 

For an exposed or partially 
exposed stairway, a handrail 
is easily built as suggested at 
the top of Fig. 1. Flat, up- 
right members are the sim- 
plest to make and install, as 
they can be set in a rabbet 
in the underside of the hand- 
rail, and be held at the bot- 
tom between two strips of 
molding. The space under- 
neath is fitted with a door or 
drawers, for storage. A rope 
rail is sometimes effective, es- 
pecially where a nautical 
motif is carried out. If, how- 
ever, the arrangement of your 
steps suggests a boxed-in 
stairway, that is probably the 
easiest type of all to build. 

Wiring should present no 
difficulties. The installation of 
ceiling lights was described 
in a previous article (see 


PICTURE 
Fig.2 
A softly illuminated lond- 
scape of seascape behind a 


gloss frame gives the ef- 
fect of an outside window 


The lack of sunlight may be overcome by building 
a small bay with a slanting window and side lights 
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Looking across the game room of Arthur Ferber, Madison, 
N. J., to the stairway. The woodwork is of pecky cypress 


P.S.M., Aug. '37, p. 92). In case the 
basement has no outside windows or 
you wish to balance existing windows 
with others on the opposite side of the 
room, make illuminated frames as in 
Fig. 2 and put colored seascapes or pas- 
toral scenes behind, using a not-too- 
bright bulb. These always add a cheery 
note and, if properly selected, lend the 
impression of looking out-of-doors, If 
the room is to carry out the idea of a 
yacht interior, make circular portholes 
instead of rectangular frames. Bear in 
mind that all wiring must be installed 
according to the National Electric Code 
and be properly inspected. 

Get as much sunlight as possible into 
your basement in order to make it 
cheery during the daytime. See whether 
the grade near existing windows can be 
lowered so the openings can be made 
deeper. If this is not practical, you may 
prefer some type of bay window. One 
scheme, shown in Fig. 3, is to build, 
level with the ground, a bay window 
that has a slanting roof of glass. The 
sill can slope back towards the floor, or 
a seat or shelf can be built in. If you 
have large windows, it is best to ar- 
range for heavy drapes, which help keep 
the cold out during the winter. 

Refreshment bars are made in so 
many designs you had best select what- 
ever kind appeals to you most, and Fig. 
4 is merely a suggestion. This has the 
advantage, however, that it takes up 
very little space in the recreation room, 
most of it occupying part of the ad- 
joining room. One home shown in a 
photograph has a bar that can be closed 
entirely with folding plywood doors. 
“Fireplaces present a problem for the 
basements of houses already built, but 
a dummy gas fireplace can be made as 
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RECREATION ROOM | 


fireplaces, built-in fittings, refreshment bars, and other ideas 


ISPS 2a AES RINE RT EE = 
Game room of Prentiss Fulmer, Altadena, Calif, The refreshment bar is 


of plywood 


panels and has folding doors. The walls are Oregon pine, the valance of knotty pine 


in Fig. 5. This requires an ample vent and should have a sheet- 
metal hood to direct the fumes toward the vent. The frame- 
work, however, is simply constructed as illustrated in the 
perspective drawing, and covered with your selection of 
pressed composition wood, wall board, or plywood, Shelves 
and a cabinet can be arranged on one side, a reading seat on 
the other. 

An electric fireplace is even simpler to build, as illustrated 
in Fig. 6, since it requires no vent. Plywood or composition 
board is used to good advantage here, and the space between 
studs on both sides is left unpaneled and fitted with shelves. 
‘These particular studs should be of surfaced material. The 
shelves are set in rabbets, and a molding is put over the front 
edges. This type of fireplace has the advantage of being very 
shallow and taking up little space. 

Nothing is more inviting, of course, 
than the old reliable wood-burning fire- 


place, but this means considerable ex- Sipe 
pense and is not easy to install, unless 4 

built with the foundations. However, if ws Percy 
you insist on such a fireplace, some help : VW, 

is offered in Fig. 7. The important fea- or MANTEL, 


ture of any fireplace is ample draft, and 
to this end use large tile for the flue. 
If impracticable to carry it up through 
one side of the fireplace above (which 
would have to be partially torn down 
for the purpose), run it through the 
wall and up the side of the house, brick- PIPE 
ing around it, or better, breaking 
through the original chimney to one of one 
the flues. Be sure to consult the regu- ae 
lations in your local building code be- 
cause a chimney is always a potential 
__fire hazard. 
In finishing the ceiling, should the 
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pipes be advantageously located, it 
would be possible to box them in and 


locate one or two other dummy boxes 
to give the effect of beams, as in Fig. 8. 
The same method may be used when 
necessary to conceal unsightly bridging 
or cross bracing between the floor joists. 


Hot-air ducts (Continued on page 110) 
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Basement fireplace in 
the Altadena home 
of A. A. Tochella. 
The seat and shelves 
are of knotty pine 
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Fireplace Wood Holder Cut and Bent 
from a Single Sheet of Metal 


VERY fireplace needs a wood “basket.” 

The one illustrated holds an abun- 

dance of wood and is simply and sturdily 
made of soft iron sheeting. 

All one needs to make one like it is a 
rectangular piece of soft metal about 20 
by 40 in. Its thickness can range from 
1/16 to 3/32 in. After transferring the 
design full size to the sheet, cut along 
the outline with cold chisel and hammer. 
Dress the edges smooth with a file. The 
stippled effect is obtained by beating 
the metal with a ball-peen hammer be- 


This piece is an attractive addition 
to any fireplace. Right, the pattern 


fore the sheet is bent into final form. 
The scroll handles are made by bend- 
ing each end around a 2%-in. pipe. A 
more expert job may be done if the 
sheet is heated with a blowtorch before 
bending. The two body bends also can 
be hammered over the same pipe, using 
heat as before. The length from foot to 
foot is approximately 12 in.; from inside 
the top, scroll to scroll, 15 in. The feet 
consist of four 2-in. round wooden knobs 
mounted with countersunk screws 
through the sheeting. 

The whole is finished in glossy black 
enamel over a coating of metallic primer. 


Tin-Can Tool for Transplanting Seedlings 


For transplanting purposes in the 
garden, a handy tool may be made as 
shown below. A handle of 1-in. band 
iron is bent and riveted to a small tin 
can, from which both ends have been 
removed. Jagged teeth are then cut in 
the lower end, and the can is also cut 
lengthwise into halves. These are sep- 


1" IRON 
BAND. 


RIVET. 


TIN CAN CUT 
IN HALF 
LENGTHWISE 
SERRATED 

EDGE 


The can is first riveted to the 
handle, then cut as shown with 
tin snips. It is worked like 7 
pair of tongs, as at the right 
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arated a little by bending the handle. 

To use, press the can into the soil, 
squeeze the handle, and lift out the dirt 
where the seedling plant is to be set out. 
Place the tool over the seedling, lift it 
out with the surrounding soil, deposit 
it in the hole first made, and press down 
the soil—CHarLes M. RICE. 


If suitable soft iron sheeting is diffi- 
cult to obtain or found somewhat hard 
to work, an excellent substitute is a 
piece of sheet metal obtained from a 
wrecked car door and welded together 
to the proper size. If brass is available, 
hammer and polish to a natural finish 
without painting.—C. H. 


WEDGE AGAINST 
CEILING 


THICK FELT OR RUBBER 
‘STRIPS NAILED TO BOTTOM 


Keeping Basement Dry 
in a Flooded Area 


IN ANY locality subject to floods, wa- 
ter can be prevented from rising in the 
cellar through the basement drain by 
making a wooden chute of 1 by 6-in. 
boards as shown above. Paint the edges 
heavily before nailing the pieces to- 
gether, and nail felt or rubber strips 
to the bottom edges. When a flood is in 
prospect, the chute is set in place and 
wedged securely.—A. E. O. 
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Defeat met the 
ALABAMA, pride 
of the Confederate 
Navy, at the end 
of her spectacular 
career when she 
was sunk after a 
thrilling battle by 
the KEARSARGE, 
a Federal corvette 


Sketch of deck showing the various 
fittings, anchors, guns, and boats 


WE START THE DECK WORK ON OUR 


‘Alabama’ Model 


EFORE work can begin on the deck 
fittings of our new ship model, 
the famous Confederate commerce 
raider Alabama*, it is necessary 

to mark the positions of the masts and 

bore the holes. Those for the fore and 
mainmasts are 4 in. in diameter; that 
for the mizzenmast, 3/16 in. Be very 


‘Instructions for building the hull of the 
model appeared in two preceding installments 
(P.8.M., Feb. '38, p. 77, and Mar., p. 88). 
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careful that they are on the midship 
line and have the correct rake aft, and 
see that they are vertically in line with 
the stem. 

If the hull is solid, it will be suffi- 
cient to bore the holes % in. deep. With 
a hollow hull, the masts can go to the 
bottom, in which case a nail is set part- 
ly into the lower end of the mast, cut 
off, and pressed into the hull to serve 
as a dowel. 


Around (Continued on page 106) 
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From Battles and Leaders of the Civit War, 
covyright 1884 and 1888 by The Century Co. 
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Deck view with a seal 


inches for fixing the location and dimensions of the various parts. Compare with the perspective sketch above 
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OUR CONSTRUCTION KITS ARE LISTED ON PAGES 22-24; BLUEPRINTS ON PAGE 114. 
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New Tilting Game 
CALLS FOR DEXTERITY 


ECAUSE there are fifteen holes or traps the ball 

must pass before reaching the goal in the center, 
this new game “Tilt” requires considerable dexterity. 
The marble is placed in the corner marked “start,” 
and the player holds the handle with one hand and 
tilts the game in such a way as to roll the marble 
through the corridors and past the traps until it 
reaches the center. 

To add to the interest, the players may be timed. 
The one who rolls the ball to the center so that it 
falls out of the handle in the short- 
est time and with the least num- 
ber of return plays is the winner. 

The game is made of \-in. wood, 
glued and nailed together as 
shown. The guide rails may be 
wood or heavy cardboard strips 
glued in place. Paint the face 
light blue, the rails and frame 
yellow, and all the edges black. 


Saw-toothedCardboard 
Collar Warns That 


Bottle Contains Poison 
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BOTTLES containing poison or 
other chemicals not intended for 
internal use may be marked with 
circles of heavy cardboard cut as 
shown. The hole in the center 
should fit tightly over the neck of 
| the bottle, and a slit enables the 
| piece to be opened in order to slip 
it on. Pointed notches cut in the 
outside edge give unmistakable 
warning when the bottle is picked 
| up. No matter how dark it is or 
| how hurried he may be, a person 
cannot fail to note the character 
of the contents of the bottle as 
soon as the hand touches the card- 
board marker. 

Taking but a minute to make 
this simple gadget may save some 
one from injury.—R. D. K. 


The board has to be tilted in | 
such a way that a marble rolls 
past traps to reach the center 


How to Hold Wing Nuts for Rethreading 


OWING to its shape, a wing nut is diffi- 
cult to clamp firmly in the vise while re- 
threading or cleaning the old threads, but a 
special holder can be prepared in a few 
moments from an old %-in. pipe tee of 
malleable iron. 

A large V-shaped cut is made in the body 
of the tee opposite the branch, and a slot 
side member of a five-cent adjustable about % in. wide is cut from each side of 
curtain rod and bent cold. Lacquering this V along the top of the fitting. The body 
improves their appearance. When the of the wing nut is placed in the V, and the 
table is folded, the rods may be removed wings fit in the slots. The vise jaws are 
or left hanging in the legs or the wood- _ tightened on the side of the fitting to clamp 
en frame.—R. C. R. the nut in place for the tapping operation. 


Bracing Card Tables 


INEXPENSIVE card tables often become 
shaky with use. This may be remedied 
by adding four braces of the type shown 
above. They may be cut from the in- 


Threads Pressed into Wood 


A malleable-iron pipe tee is cut and 


to Form a Special Scale 


REQUIRING a temporary rule graduated into 
tenths of an inch for some model work and having 
none at hand, the writer improvised one by mak- 
ing the impression of a long %4-in./20 threaded 
rod on a hardwood strip. The strip and threaded 
rod were placed together in the vise, as shown at 
the right, with the rod lying along the top edge of 
the strip. Medium pressure of the vise was then 
applied to cause the sharp threads to indent the 
wood, dividing the strip into twenty divisions to 
the inch. The 1-in. and 14-in. divisions were 
marked with a sharp pencil. 
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A rod or bolt with the requi 
ber of threads to the inch is forced 
against the edge of a strip of wood 
to form accurately spaced divisions 


slotted so it will hold the wing nut 


Using a Leather Punch 


IN LEATHER craftwork it is tire- 
some to have to punch a number 
of holes with an ordinary revolving 
leather punch, and one’s right hand 
soon begins to ache. This may be 
avoided by mounting the punch in 
a bench vise and feeding the leather 
tothepunch, whichis merely pressed, 
not squeezed.—HAROLD H. KROLL. 
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HOMEMADE 


ing Clamps 


GLUING JOBS 


N MAKING plain miter joints and 
other more advanced joints, it is often 
difficult to clamp the various pieces 
accurately until the glue is dry, but 

ring clamps of the type illustrated sim- 
plify the problem greatly. 

A number of the rings may be cut 
from a single square of %-in. thick ply- 
wood. The material is mounted on the 
faceplate of a lathe, if available, and 
the rim is turned smooth. The point of 
a pencil is held against the disk while 
it is revolving at a position about % in. 


The tool is fed 
gradually into the 
work whilethelathe 
is turning at a me- 
dium wood-turning 
speed. The rim is 
again trued, and the 
same process is re- 
peated for each 
ring. If desired, the 
rings may be cut 
on a scroll saw by 
using an adjustable 


Ring clamp used in combina- 
tion with half of a slightly 
smaller ring. Below, a six- 
box clamped with one 
ring. Note the angle blocks 


from the rim. This is the cutting line 
for the first ring. The ring is then cut 
from the disk with a cutting tool formed 
from a piece of spring steel from 1/16 
to % in. thick and ground as shown. 
The taper can be made even longer 
than indicated if the tool shows any 
tendency to bind. 


center on which to revolve the work. 

There are various ways of applying 
pressure to the article that is to be 
clamped. One of the simplest is to use 
4%-in. machine bolts that pass through 
holes drilled in the rim. To drill these 
holes, a jig should be made from a large 
piece of wood on which a center line is 


scribed. Two strips of wood extend at 
equal angles from this line, as shown, 
to center the ring over it. The drill 
passes through a small guide block, so 
placed that the bit is in exact register 
with the center line. 

The large rings, which are well suited 
for clamping mitered frames, may be 
mounted on a baseboard of 2-in. wood. 
Holes are drilled through the rim for 
the bolts in the positions that are most 


likely to be (Continued on page 108) 


By 
HOWARD R. HEYDORF 


Spring-Steel Cutting Tool \-—1'3103" 


A suggestion for grinding @ 
turning tool with which to 
cut the rings. Left, a jig 
improvised for drilling the 
holes for the machine bolts 


J Gluing a mitered frame. Pressure 
UF is applied by using Y%4-in. machine 
bolts that poss through holes in 


the rim. The work is protected by 


The rings are cut from a square piece of 3%-in. blocks, which distribute the pressure 


plywood. They can also be made on the scroll 
saw by pivoting the wood on an adjustable center 
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Garden 


~~ Craftwork 


By DICK HIXON 


}  JITH the approach of spring, 

* } the home owner's thoughts 

/ \/ turn towards the garden. 

‘ \ “Isn't there something new I 

can make this year?” he asks himself. 

What he wants, of course, is something 

that will be fun to build as well as use- 
ful and decorative. 

Suppose, for example, the garage has 
a blank, homely-looking wall facing the 
yard. Why not add a dummy window 
with lattice and flowerpots set in sock- 
ets in the extended sill, as shown below? 

A tool house is almost indispensable 
if you do much gardening and wish to 
keep the garden implements handy. The 
one shown is of board-and-batten con- 
struction and holds the lawn mower and 
a variety of long-handled tools. It also 
has a bin for leaf mold or fertilizer, and 
a bench inside for potting. 

The barrow illustrated is designed for 
lightness so that a woman can handle it 
readily. It dumps by tilting forward. 

The lazy lounge is a piece of furniture 
appreciated by all gardeners. It has a 
canvas seat and shelves for books or 
other articles, and shade is provided by 
a gracefully curved top covered with 
awning cloth, 

Two designs for metal garden lamps 
are suggested. Both should, of course, 
be wired with fittings of weatherproof 
type, approved for outdoor use. 

The inverted-pagoda bird house may 
be constructed from thin wood in any 
desired size. Assemble the parts with 
brads and casein glue and make provi- 
sions for gaining access to the interior. 


D ammy 
Window 


SIDE VIEW 
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Members of the Tri-State Homeworkshop Club, Sioux City, lowa, with toys they made for poor children. Right. 
equatorial telescope mounting built by T. W. Stone, of Richmond, Va. It won first prize at a local exhil 


Guild Helps Home Workshop Clubs 


IMPROVE THEIR PROGRAMS 


MARKED improvement in pro- 
gram planning is shown by re- 
cent reports of home workshop 

clubs. To a large extent this is due to 
the bulletins, contests, and other serv- 
ices that are made available to any 
group affiliated with the National 
Homeworkshop Guild. Demonstrations 
on many phases of the hobby and dis- 
cussions of technical subjects have 
become routine occurrences at club 
meetings throughout the United States 
and Canada. 

Monthly records prepared by the 
clubs give an excellent idea of how 
wide a variety of information is dis- 
seminated. Uses of the drill press for 
routing, shaping, and mortising were 
demonstrated at a recent meeting of the 
Oklahoma City (Okla.) Homeworkshop 
Club. Period furniture was discussed by 
the Vicksburg (Miss.) Homeworkshop 
Club. The Tri-State Homeworkshop 
Club of Sioux City, Iowa, listened to a 


talk on veneers and the art of veneer- 
ing. A demonstration of welding and 
brazing small band-saw blades was the 
feature at a meeting of the Ware 
(Mass.) Homeworkshop Club. 

Moving pictures are often shown at 
club meetings, and nearly three quar- 
ters of the clubs devote considerable 
time to making and repairing toys for 
poor children. 

The Mandan (N. Dak.) Handicraft 
Club plans to sponsor a series of dances 
and a carnival this season in order to 
raise money with which to purchase 
equipment. A clubroom has been se- 
cured which the men use on Mondays 
and Thursdays, and the women’s divi- 
sion uses on Tuesdays and Fridays. 
Wednesdays and Saturdays are open 
nights. 

Frank Murnane has donated his 
workshop for the Spindle City Home- 
craft Club, Cohoes, N. Y., and the mem- 
bers have decided to equip it with 


Guild members at Beach, Va., made a club 
workshop out of what was once a corn crib 


power tools. The first machine to be se- 
lected was a jig saw. Veneering was 
demonstrated by Mr. Murnane at a re- 
cent meeting. 

The Saginaw (Mich.) Homecraft Club 
gave a fish dinner for members and 
their wives ... Five hundred toys were 
made by the Nanticoke (Pa.) Home- 
workshop Club for distribution among 
poor children . .. Meetings of the Plym- 
outh (Mass.) Homeworkshop Club are 
held in the (Continued on page 116) 


REVISED BULLETIN OFFERED FREE BY GUILD 


ACKED with information 
and brought right up to 
date, the National Homework- 


a charter application blank. 
As soon as your club is start- 
ed and the application accept- 


shop Guild's free introductory ee ed, the club will receive regu- 
bulletin contains complete in- — lar bulletins, job sheets, and 
structions on how to start a Oficial Magazine other benefits. 

home workshop club in your ahaa cer oes Membership in the Guild is 


neighborhood. In it you will 
find advice on how to obtain 
the names of prospective members, 
where to hold meetings, how to conduct 
meetings, and methods of obtaining 
publicity. 

The bulletin also contains a suggest- 
ed form of constitution and by-laws, 
pointers on how to build the club into a 
strong and growing organization, and 
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absolutely free, and is open 
to any home workshop club 
the members of which are at least six- 
teen years of age. All activities are 
strictly nonprofit and noncommercial. 

Write for a copy of the bulletin now. 
Use the coupon at the right or send a 
letter and ask for Bulletin 16A. Be sure 
to inclose a large, stamped, and self- 
addressed envelope. 


National Homeworkshop Guild 
347 Fourth Avenue, New York 


Please send by return mail your revised 
bulletin on how to organize a home work- 
shop club in my neighborhood. Be sure to 
inclose full information on how my friends 
and I can become members of the National 
Homeworkshop Guild. I understand that 


this is free and will not place me under any 
obligation. 

For your use in sending this material, 1 
am inclosing a large (legal size), stamped, 
and self-addressed envelope. 


-STATE.. 
(Please print very clearly) 


Special Hold-in Center 


SPEEDS UP AWKWARD LATHE 


The center holds in 


work which does not 
give the chuck jaws 
@ good grip. Above, 
using the center on 
thin work that might 
be cracked if held 
tightly by the int 
nal expansion chuck 


WORK 


ERE is a turret-lathe cen- 
ter devised for three 
classes of nerve-racking, hard- 
to-chuck work. These jobs 
are: thin-walled castings that 
crack or bend if held tightly; 
irregular work that offers but 
little hold; and large castings 
of awkward shapes. 

The important feature of 
the device is a small brass 
bearing, which rests on the 
work and into which the cen- 
ter is pushed. With the tur- 
ret carriage locked firmly, 
the work is thus held in while 
being machined. 

Make the center with a 60- 
deg. taper point from %%- or 
%-in. diameter cold-rolled.steel, or tool steel, 
hardened for long wear. Two centers are usu- 
ally needed, one 3 in. long and the other 6 in. 
long to reach over the tool rest and into the 
bottom of deep castings. The center is slipped 
into a 1%4-in, deep hole in a piece of 7-in. long 
cold-rolled steel, which fits the hole in the tur- 
ret. A set screw is used to keep the center in 
place, 

The bearings are made several dozen at a 
time from !4-in. diameter brass stock through 
which a %%-in. hole has been drilled. Simply 
cut the brass into 4-in. lengths. No counter- 
sinking is necessary. It does not matter 
whether the bearing revolves or remains sta- 
tionary on the center. The important thing is 
that the small bearing surface furnishes a 
constant “push” to hold the work from slip- 
ping out of the chuck.—O. R. S. 


Circular Saw Table Improved by Inlaying a Metal Guide Line 


F THE table of an ordinary bench cir- 
cular saw is marked in line with the 
saw blade as shown at the right, time 
can be saved in doing various types of 
work and more accurate results may be 
obtained. For example, the line acts as 
a warning of the path of the saw when 
cutting large pieces of wood. It also 
serves as a guide when the mark hap- 
pens to be on the back of the board to 
be cut. Best of all, when moldings have 
to be cut, it shows the exact point where 
the miter will come on the back of the 
molding, therefore it is easy to cut 
miters without transferring marks or 
making careful measurements. 
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The line is made by filing 
a shallow slot in the saw 
table with the edge of a file. 
The slot should be the exact 
width of the saw cut. After 
it has been cleaned with 
acid or soldering flux, a 
contrasting metal is melted 
and run into the groove. 
Nickel babbitt is a good fill- 
er for this purpose because 
it melts easily and retains 
its brightness permanently. 
Smooth the metal down so it 
is level with the rest of the 
table—GEORGE MAGEE. 


A groove exactly 
table and filled with metal to show the cutting path 


73 
width of the saw kerf is filed in the 
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HE most accurate way to drill holes 
is, of course, to hold the drill sta- 
tionary and revolve the work because 
the drill then tends to run to the cen- 
ter of the work. Very accurate holes 
may be drilled in a lathe by placing 
the work in the lathe chuck and sup- 
porting the drill with the tailstock cen- 
ter. On heavy drilling, the drill bit may 
be kept from revolving by the use of 
a lathe dog, which in turn is supported 
by a block in the tool post, as shown 
in the photograph above. 

When drilling large holes in which 
only a reasonable degree of accuracy 
is necessary, the taper shank of the 
drill may be tapped into the tailstock 
center socket as shown in the oval. In 
this case, always place a dog on the 
drill and support the dog by a block in 
the tool post. If this is not done and 


the drill should turn in the tailstock, the accu- 
racy of the lathe may be permanently injured. 

For light work, a small drill may be held in 
the drill chuck, and the drill chuck kept from 
revolving by holding it with the fingers, as shown 
in the third view. This also has the advantage of 
practically eliminating the breakage of small 
drills, as the chuck will turn under strain. 


Cutting High-Carbon Metals with Oxyacetylene 


CUTTING high-carbon or spring 
Psat and cast iron with an oxyacety- 
lene torch, there is one stumbling block. 
That is the slag which forms in the 
cut and protects the metal below it. 
Spring steel, such as automobile bump- 
ers, is less difficult to cut than cast 
iron, but the appearance of the cut is 
more or less ragged. We use about one 
third more oxygen pressure on spring 
steel than on mild steel of the same 
thickness. 

‘The average small shop rarely has to 
contend with cutting cast iron. If, how- 
ever, a job turns up, use a large tip 
—about the size for cutting steel of 
four times the thickness—and oxygen 
pressure about three times that re- 
quired for steel. Take the shortest cut 
through the piece and weave the torch 
back and forth across the cut as you 
proceed. If you loose the heat, clean 
out the cut before you start again. 

Another difficulty often experienced 
is with shrinkage. When steel is rolled 
into sheets, especially if thin, the metal 
is stretched. As soon as a cut is made 
across the sheet, the tension is relieved 
and the metal shrinks. If a sheet-steel 
disk is cut, for example, it will assume 
a saucer shape. To remedy this, place 
the cut edge of the sheet on an anvil or 
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block of iron and peen the edge. With a little 
practice, you can make a disk lie perfectly flat. 

After considerable use, the tip of a torch be- 
comes crusted with fine particles of metal. These 
should be removed and the end of the tip kept 
smooth and bright. If you have to clean a cut- 
ting jet, be careful not to destroy the smooth bore 
or nick its outlet, as that might deflect the jet 
and cause a crooked cut. 

Sparks and drops from a cutting torch are 
molten steel. Experience has taught us to wear 
gloves, preferably leather, and tuck the gauntlets 
inside our sleeves; also to avoid trousers with 
cuffs and to keep our shoe tops covered with the 
legs of the trousers.—W. C. CHENEY. 


This is the third in a series of short articles on 
the use of oxyacetylene torches. 


Disks cut with the oxyacetylene torch tend to become 
saucer shaped, but can be flattened by careful peening 


Hints on Drilling Accurately 
with the Lathe Tailstock 


If only a reasonable degree 
of accuracy is required, a 
taper-shank drill may be set 
in the tailstock socket and 
kept from turning by a dog 


A small drill may be held in 
a chuck as shown at the left. 
This helps prevent breakage 


Wrench Kept Handy 
in Leather Holder 


WHEN a lineman, machin- 
ist or other mechanic uses 
one particular wrench a great 
deal, it pays to make a holder 
as shown from a piece of 
leather belting or any heavy 
piece of leather about 3 by 
6 in. It keeps the wrench 
ready for use and protects 
the clothing.—H. R. WALLIN. 


89 


di 
iamond-Charged Disk 


QUICKLY CUTS GEMS AND MINERAL SPECIMENS 


By 
W.T. Baxter 


Moterial to be cut 
is cemented to wood 
and fed against the 
disk, the lower part 
of which runs in oil 


The first step in preparing 
the hard-rolled copper or 
iron disk is to true it up. 
In this case an old file, 
ground sharp, is the tool 


Next, the periphery of 
the disk is notched as 
ot right with a knife 
and lightweight hommer 


OUGH gem materials, mineral 
specimens, and other very hard 
materials are easily cut with a 
disk of the type illustrated. 

Made of hard-rolled copper or iron, the 
disk has diamond powder embedded in 
its periphery. This readily divides rocks 


and pebbles into pieces suitable for 
grinding into cabochons for use in 
rings and brooches (see P.S.M., Dec., 
86, p. 63). 


An 8-in. disk of 20-gauge metal is 
suitable for all ordinary purposes, al- 
though other thicknesses will serve 
equally well. The disk should revolve 
through a slot in a board upon which 
the mineral to be cut is held. The man- 
drel must, of course, be true, and an 
8-in. disk should revolve about 450 
r.p.m., or at a speed of approximately 
900 surface feet a minute. 

After the disk has been trued by 
holding a tool against it (a file ground 
to an edge will serve), it is notched 
1/32 in. deep at intervals of about 1/20 
in. by using a knife and a lightweight 
hammer as shown. 

Purchase a carat of bortz diamond 
powder, which is comparatively inex- 
pensive, and mix it with a very small 
amount of light grease such as petro- 
leum jelly. With a pointed stick, place 
the mixture on the slits; then close the 
notches by hammering. This will also 
make the rim wider, which is neces- 
sary to provide clearance, 

The mineral specimen to be cut is 
fastened to a thin board with sealing 
‘wax or other cement and fed into the 
disk. Kerosene and lubricating oil 
mixed together will serve as a lubri- 
cant. Only the lower rim of the disk 
need run in the oil. 
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After the diamond paste has been applied, 
the notches are closed by hammering them 


A newly charged disk will not saw 
to best advantage until it has been 
used a short time and the metal has 
worn down to expose all the diamond 
dust. Then, since the diamond is about 
1,000 times as hard as quartz, the disk 
will cut several hundred blanks for 


cabochons before it loses its charge, 
when it may be recharged. Always 
run the disk in the same direction, and 
do not try to cut hollow, cracked, or 
porous materials, because loose par- 
ticles may become lodged in the disk 
and tear out some of the diamond dust. 

Because of its many advantages, the 
diamond-charged disk is rapidly find- 
ing favor with amateur gem cutters. It 
is used by most professionals because 
of the clean cut it makes and the time 
it saves over other methods of sawing. 


Odd Divisions Laid Out 
by Using Thread Gauge 


OCCASIONALLY one wants to divide 
inches into odd fractions, such as sev- 
enths, ninths, or elevenths, when sketch- 
ing or laying out work. By using an 
ordinary thread gauge, almost any di- 
vision can be obtained from one to 
forty an inch. The points of the gauge 
are sharp enough to indicate exact 
measurements. My gauge reads from 
nine to forty, but if fewer than nine 
divisions are wanted, I use two or more 
teeth of a higher number. For ex- 
ample, if seven divisions are required, 
use the alternate teeth of the fourteen 
leaf.—F. SEVER. 
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Photo Enlarger Saves Draftsman’s Time 


IS sometimes necessary for 

draftsmen to measure and dimen- 
sion small parts that have irregular 
surfaces. If these surfaces are com- 
posed of curves of more than one 
radius, it is difficult or impossible 
to break them down into their in- 
dividual radii. 

To provide an easy method of 
measuring such a part, it can be 
placed in or on the film holder of a 


A piece of wire exactly | in. long is 
placed alongside the finished part on 
the film holder, as at the right. Then, in 
making the enlargement, the image of 
the wire may be measured to establish 
the scale with accuracy, as shown above 


Rubber Squares Keep 
Pipettes on Bench 


CHEMICAL pipettes, glass battery 
hydrometers, and similar glassware 
used in the laboratory or shop, are 
likely to roll off the bench or table 
and break on the floor. One of the 
simplest ways to prevent this is to 
cut small squares of rubber from 
ordinary rubber sheeting or to square 
up some rubber grommets and place 
them over the ends of the glass tubes 
or rods as at the left. These will 
stop all rolling. 


Squared-up rubber grommets prevent rolling 


Concave Moldings Cut on a Circular Saw 


ANY circular saw of the adjustable 
type may be used for cutting coves or 
concave moldings. Clamp the fence or 
guide diagonally to the table top as 
shown, and raise the table so that only 
about 4 in. of the blade is above its 
surface. For this purpose a ripsaw blade 
should be used, as the operation is pri- 
marily one of ripping through the length 
of the stock. Push the 
stock carefully over the 
saw for the first cut; 
then drop the table a 
trifle after each cut. 
With a little care, a per- 
fect cove can be made. 

Sliding the guide 
around to different angles 
will enable almost any 
size cove to be cut out 
by this simple method. 
—WALTER B. BROLIN. 


To shape the cove, the blade is raised a trifle after each cut 
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photographic enlarger and projected on- 
to bromide paper. When this is de- 
veloped, there is a permanent record of 
the part, which can be dimensioned ac- 
curately at leisure. The enlargements 
thus made should be dated and filed 
away to form a check against parts 
made at a later date. 

When duplicate parts have to be made 
at any future time, they can be checked 
accurately by placing them in the en- 
larger and projecting over the original 
print. Slight errors are then amplified 
to such an extent as to make them quite 
conspicuous. 

To make a scale for measurement of 
prints of this type, a piece of 1/16-in. 
diameter wire, 1 in. long, should be 
placed in the enlarger close to the 
specimen. Measuring the length of the 
image of this piece immediately fixes 
the amount of magnification of the 
print, which may, for example, be two 
to one or four to one. 

The utility of this process can be ex- 
tended to include some small parts that 
have undercuts. In order to do this, a 
wax impression of the part is made, and 
the wax impression is then projected 
onto the bromide. 

Another method of recording profiles 
of larger pieces is to place them directly 
upon photo print paper and expose to 
light.—Roy E. PETERSON. 


) cur 
oust 
cap CW HERE 


PREVENTS. 
EVAPORATION 


%4 HOLE 
DRILLED 
THROUGH 
CENTER 


GOTTLE CAN BE 
TILTED 


Tire Valve and Bottle 
Form an Alcohol Lamp 


IN LEss than an hour, a handy little 
alcohol lamp can be made from a screw- 
cap ink bottle, an automobile tire valve 
from an old inner tube, and a piece of 
wicking. 

Remove the nut that holds the valve 
to the tube. Cut the valve 1% in. from 
the flange and drill a 4-in. hole through 
the center of the valve. Make a hole in 
the ink bottle cap large enough to take 
the valve. Screw the valve to the cap 
with the hexagonal nut that is threaded 
for the dust cap. The cap, when screwed 
onto the nut, will prevent evaporation 
of the alcohol. It may also be necessary 
to drill a very small hole in the bottle 
cap.—H. M. CHAPPELL, 
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The egg-beater gear indicated by the pen- 
cil is turned by a small pulley at the bottom 


BY 
G. E. ROHRER AND 
H. W. ROBINSON 


‘HE fascinating study of the relation- 
ship between the earth and moon 
may be greatly simplified by making a 
model of the type illustrated. A tin 
globe 51% in. in diameter, a number of 
odds and ends, plenty of solder, and a 
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Known as an orrery, this device illustrates many curious astronomical facts 


Earth-and-Moon Model 


MADE FROM ODDS AND ENDS 


little patience and ingenuity are re- 
quired. For most of the parts, other 
materials than those indicated may be 
used. Regular gears, for example, may 
be substituted for the gears of an ordi- 
nary egg beater, which the authors 
used. 

In the model, which is known as an 
orrery, the earth rotates 365 times and 
the moon circles the earth thirteen 
times as the sun makes one revolution. 
The cork moon, aluminum painted, is 
1% in. in diameter. Based on their 
sizes, the earth and the 
moon should be separat- 
ed more than 16 ft., and 
the sun should be a huge 
ball 50 ft. in diameter 
and more than a mile 
away, but a generally 
correct effect is obtained 
by inclining the orbit of 
the moon 35 deg., instead 
of 51/7 deg. This incli- 
nation, with an 18-volt 
flash-light bulb to repre- 
sent the sun, produces 
the various phases of the 
moon and eclipses show- 
ing the umbra and pe- 
numbra in motion. 

The cross arms of the 
moon's orbit, which are 
two 6-in. pieces of cur- 
tain rod, enter a %4-in. 
pipe in which set screws 
enable the entire orbit to 
be adjusted to any de- 
sired angle for various 8 
observations. 

For the base of the 


center structure, an electrical fuse box 
3 by 3 by 1% in. is used. A \4-in. cur- 
tain rod, filed to a point, passes through 
a hole in the center and rests in a small 
metal cup at the bottom. Just above 
the point of the rod is attached a 1-in. 
grooved wheel for a pulley, the belt for 
which passes through one of the regu- 
lar openings in the fuse box. The %- 
in. center pipe (marked 9 in the draw- 
ings) through which the rod 5 extends, 
is threaded into the top of the fuse box. 
At the top of (Continued on page 112) 


A key to all the numbers is given at the end of the article 
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Cleaner Hose Serves as Defroster 


AN EMERGENCY defrosting unit for car windshields can be made 
with the hose and nozzle of an old vacuum cleaner. Fasten the 
nozzle near the windshield by clamping the hose to a molding 


screw above the dash. Tie a heavy brown-paper bag over the car- 


heater outlet, and run the hose through a hole made in the bottom 
of the paper bag. Warm air from the heater will pass through the 
hose and play on the windshield through the nozzle.—S. R. 


Car Top Is Insulated 


with Aluminum Paint 


I WOULD like to pass along a simple 
kink that I tried out last summer. The 
inside of my four-year-old coupe always 
got very hot when the car was parked in 
the sun for any length of time. Knowing 
that bright-colored surfaces tend to re- 
flect heat, I applied a coat of aluminum 
paint to the top and found that it reduced 
the interior temperature of the car about 
ten degrees.—M. A. W. 


Coupe Makes Bedroom 
with Seat Removed 


SLEEPING accommodations can be pro- 
vided in a coupe by removing the seat 
back and using the rumble or luggage 
compartment to obtain the necessary 
length for a mattress. Cut the bottom 
frame of the seat and weld on projecting 
lugs so that it can be reassembled. The 
back frame can then be separated from 
the bottom, pushed up, and supported 
near the top of the car on hinged rods, 
as shown below. When not in use, the 
mattress can be carried in the luggage 
compartment.—F. E. L. 


Coupe arranged for steeping, with the seat 
back raised and a mattress laid on the floor 
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The tester unit in use. The drawing at right 
shows how light, buzzer, and points are wired 


Wooden Troughs Guide Car 
Along Crooked Drive i 


EASILY constructed 
troughs serve as tracks to 
guide a car in and out of a 
narrow, curved garage 
driveway, preventing 
scraping or scratching of ‘ 
the car finish or damaging — 
a fender. Made of wood, the 
tracks guide the car along 
the center of the drive, 
once the wheels are en- 
gaged between the track 
uprights, as pictured in the 
drawing.—B. W. 


New Ideas 


FOR 


Motorists 


Wax Crayons Lubricate 
Doors and Windows 


CoMMON wax crayons, of the 
type used by school children for 
drawing or coloring pictures, pro- 
vide an excellent lubricant for 
silencing squeaks in various parts 
of an automobile. The crayon can 
be applied directly to hinges, 
latches, and door bumpers, and 
also to the motor hood. If car win- 
dows are hard to raise or lower, 


a little of the crayon wax rubbed up and down in the felt 
window channel will produce a smooth surface and make 
the glass slide more easily.—A. H. W. 


Tester Worn on Wrist 
Spots Wiring Trouble 


Wir1NG troubles ‘and loose electrical 
connections ina carare easy tospot with 
a novel testing unit worn on the wrist. 
‘The device consists of detector points 
and a testing buzzer for locating short 
circuits, and a small lamp that is useful 
for illuminating the parts being checked. 
The wiring diagram of the unit is shown 
below.—B. R. 
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Clear lacquer or varnish is a satisfactory substitute for 
balsam in mounting many kinds of specimens for examination 


With a glass cutter and a homemade jig, you can make your own 
slides from scraps of single-weight window glass. Details of the jig 
construction are given in the drawing at the bottom of this page 


Very thin cells are made by punching holes in cover glasses. This 
is done by cementing the cover to a metal strip provided with a 
hole of the desired size, and breaking through the glass, as above 


Using one of the new silvered lamps as a microscope illuminator 
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SHORT CUTS 


Here Are Some Ideas That Your Fellow 


Money on Equipment and Supplies, and 


By MORTON C. WALLING 


HETHER by inclination or by necessity, the aver- 

age microscope hobbyist is an ingenious person. 

Whenever he can, he employs inexpensive short 

cuts and timesaving tricks. From junk-box odds 
and ends he creates needed tools and instruments. With com- 
mon household articles he reproduces the feats of laboratory 
technicians. Much of the fun of working with a microscope is 
in these side-line activities. In the belief that amateurs can 
profit by knowing what others are doing, I shall describe sev- 
eral short cuts that will not only save money or time but will 
increase the capabilities of the microscope itself. 

Among the absolute necessities in this game of looking at 
tiny things are the glass slides upon which specimens are 
mounted. The standard size is 1 by 3 in., although other sizes, 
particularly larger ones, are employed when necessary. Good- 
quality manufactured slides cost about a dollar for half a 
gross. You can make them for yourself, simply by cutting 
them from scraps of single-weight window glass which the 
local hardware man probably will give you gladly. Any other 
flat glass, such as washed-off photographic plates, will do 
as well. 

The trick of making slides is in the cutting. For this you 
will need a glass cutter (a ten-cent one will do), and a cutting 
board or jig. Obtain a piece of flat lumber of any convenient 
size, say % by 12 by 15 in. Along one end nail a strip of wood 
about 1/16 in. thick, and % to 1 in. wide. Along one side 
nail a similar strip about 4 in. thick. These serve as stops 
against which the glass rests; and they must be exactly at 
right angles to each other. Next cut two wooden strips about 
\ in. thick, as long as the baseboard, and of a width that will 
permit you to make a mark with the glass cutter exactly 1 and 
3 in. respectively from the edge. These strips are cutting 
guides. Their exact width depends on the final treatment of 
the slides. If you want to grind the edges smooth on an iron 
plate charged with wet abrasive powder, you should cut the 
slides a bit oversize, to allow for grinding. If you do not in- 
tend to grind the slides, you can cut them exactly to size and 
eliminate sharp edges by binding them with gummed paper. 

Cover glasses may be an item of considerable expense to 
the amateur. In some cases, substitutes will serve just as 
well as the commercial article. For instance, pieces of mica 
about the thickness of a sheet of typewriter paper can be 
used. Scrdp mica can be obtained from hardware stores that 
service stoves, from electric shops that repair motors, or from 
the caps of burned-out fuse plugs. Being laminated in struc- 
ture, mica can be split to any desired thinness. It is easily 


PUNCH FOR 
CUTTING CELLULOID 
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FOR 
THE 


Hobbyists Have Found Useful To Save 
To Increase Their Instruments’ Power 


cut with a knife or shears. You might experiment, also, 
with pieces of cellulose film or similar transparent material 
for covering objects mounted in balsam or other nonliquid 
mediums. 

All microscope subjects are not of extreme thinness. It 
often is desirable to mount whole insects and the like, for 
study at low and moderate powers. Even such tiny objects 
as nematodes are not absolutely lacking in thickness. To 
provide space for such specimens under cover glasses, it is 
customary to employ cells. These are simply little chambers 
built in the centers of standard slides. 

One of the easiest kinds of cells to make consists of a cel- 
luloid washer cemented with balsam to the slide. You can cut 
the washers with a sharp knife, with a pair of sharp-pointed 
dividers, or with punches. Punches are probably the most 
convenient. You can purchase in some localities large-size 
leather punches of various diameters. Obtain one of ap- 
proximately the same diameter as the cover glass, and one 
somewhat smaller. Even more convenient is a punch that 
will cut both inside and outside circles at one blow of the 
hammer. 

If the washers refuse to lie flat after cutting, simply lay 
them on a sheet of glass and let a drop of acetone flow under 
them to eat away the thicker parts. Acetone dissolves cellu- 
loid, so do not use too much. Gentle pressure can be applied 
by laying a sheet of glass on the washers, if necessary. 
When dry, the washers will separate from the glass. 

Sometimes it is desirable to use glass washers for making 
cells. Deep cells are made by drilling holes in pieces of 
glass of the desired thickness, This is a tedious process in- 
volving the use of a brass tube in a drill-press chuck and No. 
80 or 100 carbon-silicon abrasive or aluminum oxide, wet 
with water or turpentine, beneath the tube as a cutting agent. 

Very thin cells, however, can be made easily by punching 
holes in cover glasses. Such glasses are very brittle, and 
must be handled carefully, especially after being perforated. 
First drill a hole of the desired size in a flat piece of brass, 
aluminum, or other metal. Remove any burr from the edges 
with a file. Heat the metal and coat the area immediately 
surrounding the hole with sealing wax. While the wax is 
melted, lay the cover glass on it, centering it with respect to 
the hole, and let it cool. Now, with a small rat-tail file, you 
can puncture the glass over the hole, and file it flush with 
the edges of the metal. Again melt the wax, which was used 
to keep the glass from breaking beyond the hole, and care- 
fully slide the glass washer off the plate. Remove the wax 
with alcohol, lacquer thinner, or carbon tetrachloride, which 
is contained in most fireproof cleaning fluids. Use Canada 
balsam to cement such cells between slide and cover glass. 

If you are caught sometime without your usual balsam or 
other standard mounting mediums, try clear varnish or 
lacquer. A. W. Cooper, a POPULAR SCIENCE MONTHLY reader 
living in Bozeman, Mont., reports that he has had better luck 
with clear varnish than with balsam for such objects as in- 
sect scales, hairs, and pollen grains, because the index of 
refraction is more favorable. He also finds clear lacquer 
excellent for general work, and reports that it is much used 
at Montana State College for alge (Continued on page 123) 


WOODEN TWEEZERS for holding 
se slides are easy to make. Spring ac- 
THIN WOODEN strips tion gives them a grip on the glass 
HOLDING SLIDES 


PRESSING BUTTONS 
SEPARATES JAWS 


SLIDE 
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Amateur Microscopist 


A draftsman's ruling penmeanied on the stage for holding insects 


lustrated in the sketch, 


Handy bell jars are 
made from pieces of 
celluloid joined to- 
gether with acetone. 
inset shows how pho- 
tographic film can be 
stripped of gelatin 
for use in this way 


The bullseye lens from an ordinary flash light will serve as a 
substage condenser if mounted under the stage as pictured above 
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Manganese dioxide and aluminum react with terrific heat when they are igi 


HEN you began experi- 
menting with your first toy 
magnet, you soon discov- 
ered that it picked up some 
things and did not attract others. 
Scraps of paper, copper and silver 
coins, bits of string and wood and 
glass, wouldn't stick to the. horseshoe 
bar at all. But nails, needles, and 
anything else made of iron or steel 
readily responded to the magnet’s pull. 
Are iron and steel the only mag- 
netic materials? So you might have 
thought, after trying out your toy mag- 
net on all the things you could find 
around the house. Actually, however, 
the interesting family of magnetic 
chemicals has a number of other mem- 
bers that you can discover with the 
aid of your home laboratory. 
Perhaps one of the bottles on your 
laboratory shelf contains some com- 
pound of nickel or cobalt. Heating 
almost any one of them with a blow- 
pipe on a charcoal block, together with 
some sodium carbonate, will liberate 
the pure nickel or cobalt metal. Try 
it, and apply a magnet when the fused 
mass has cooled. Particles of nickel 
or cobalt will cling to it and can be 
lifted out, showing that these two 
metals, like iron, are magnetic. In 
fact, an alloy of them is more magnetic 
than iron itself, and they are used to- 
gether with other metals in some of 
the most powerful permanent mag- 
nets ever made. 
An even more curious group of mag- 
netic materials was discovered in the 
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o heat- 


early 1900's by Conrad Heusler, a 
chemist who made them by alloying 
manganese with various other metals. 
The strange thing about them is that 
not one of their ingredients is mag- 
netic by itself. Only when the metals 
are combined does this property ap- 
pear. You can prepare for yourself 
one of the Heusler alloys, as they are 
known, from the metals manganese 
and antimony. 

First you will need to obtain the 
manganese—a metal that you may nev- 
er have seen in the 
pure state, although 
it plays a vital role, 
in industry and in 
war, for hardening 
certain types of 
steel. Extracting it 
from manganese 
dioxide, or from a 
mineral called pyro- 
lusite which has the 
same composition, 
will make a fasci- 
nating and spectacu- 
lar experiment in 
itself. In demon- 
strating the power 
of chemistry to un- 
lock the treasures 
of nature, you will 
command a temper- 
ature of more than 
5,000 degrees F. to 
wrest the metal from 
its ore. 

The fiery reaction 


allowed to hard- 
en ina tincan, makes 
ting cru- 
cible for use in the 
reaction at the left 


INTERIOR FORMED 
Gy TEST, TUBE 


PLASTER «| 
2 OF PARIS - 


TIN CAN 


A drop of ferric chloride solu- 
ion, suspended on a thread, is 
visibly attracted by a magnet 


Fun With 


NOT ONLY IRON AND STEEL ARE 
SUBJECT TO ATTRACTION, THESE 
UNUSUAL EXPERIMENTS REVEAL 


By 


RAYMOND B. WAILES 


A HOMEMADE you will use was developed 
CRUCIBLE by a German chemist named 
Goldschmidt, who found that 

Pla: of-Paris bat- 


manganese dioxide and alu- 
minum will react with ter- 
rific heat when a mixture of 
them ‘3 ignited. Oxygen 
from the manganese com- 
pound is torn away by the 
aluminum, forming alumi- 
num oxide and leaving the 
pure manganese metal. 

A heat-resisting crucible 
is required for this experi- 
ment, and you can easily 
make a small one of plaster 
of Paris that will serve nice- 
ly. Simply fill a small tin 
can with a batter of the plas- 
ter, and insert a test tube to 
form a cavity while the plas- 
ter is setting. This homemade crucible 
should be dried overnight in a warm 
place before use. 

As a preliminary step to extracting 
the manganese, place thirty grams 
(one ounce) of pyrolusite or of pow- 
dered manganese dioxide in a tin-can 
lid and heat it for half an hour. Let it 
cool, Then mix it with about twice its 
volume of powdered aluminum, or “alu- 
minum bronze,” of the kind that paint 
stores sell. 

Fill the crucible with the aluminum- 
manganese dioxide 
mixture, and insert 
a strip of magne- 
sium ribbon in the 
top of the mixture, 
to ignite it. Then 
light the magnesium 
ribbon with several 
matches held _ to- 
gether in a pair of 
pliers or crucible 
tongs. If the pow- 
der is balky about 
igniting, let it cool. 
Then substitute for 
the magnesium rib- 
bon a “starting mix- 
ture” of charcoal, 
sulphur, and potas- 
sium nitrate, and 
light it again. 

Once the contents 
of the crucible take 
fire, the can be- 
comes a seething in- 
ferno of flame. At 
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Magnetic Chemicals 


the end of the display, you may find the 
manganese metal in the form of glowing 
drops or a molten pool, so intense is the 
heat developed. Despite the fireworks 
that occur, however, the experiment is 
perfectly safe if you observe reasonable 
precautions. Wearing an old glove 
when you light’ the mixture, and pro- 
tecting your eyes with goggles, will re- 
move even the slightest danger from 
flying sparks; and a carton or other 
improvised shield will help to keep 
them from scattering over your chem- 
ical bench. 

When the reaction is over, and the 
slag of aluminum oxide has cooled, 
you will be able to pick the bits of 
manganese metal from it. You will 
find, incidentally, that the aluminum 
oxide slag is hard enough to scratch 
glass. Grinding wheels are made 
from it. 

You can prove that the metal you 
have made is manganese by placing a 
few particles in a test tube, covering 
them with an inch or so of water, 
and heating the tube. The metal will 
actively react with the water, liberat- 
ing hydrogen gas and forming a resi- 
due of manganese oxide. In this be- 


Blow Yourself to 


|AKING a miniature Florence 
flask offers an entertaining ex- 
ercise in glass-blowing. First, hold 
the end of a piece of glass tubing in 
the flame of your Bunsen burner, con- 
stantly rotating it while the glass 
softens. Heat only the very tip, so 
that the tube will not be distorted, 
and so that molten glass will not fall 
away. With proper manipulation, 
you will obtain a small swelling of 
molten glass at the end of the tube. 
Now, still rotating the tube with 
your fingers, bring its cool end to 
your mouth and blow gently into it. 


| Soften the end of a glass 
tube in a Bunsen flame 
and blow it to form a bulb. 
Flatten the bulb against a 
charcoal block as at right 


File a mark on 

the stem. Touch 
the mark with the 
red-hot end of o 
glass rod, The glass 
will crack ot the 
mark and break off 


havior it resembles metallic sodium or 
potassium, though the interaction of 
manganese with water is considerably 
less vigorous. 

To make the magnetic Heusler al- 
loy, place some of a mixture of pow- 
dered manganese metal and antimony 
in a hard-glass test tube and heat it 
over a Bunsen burner. A soft-glass 
tube, which has a low melting point, 
will not do for this purpose; nor will 
a wide-mouthed vessel such as a cruci- 
ble, which will allow the antimony to 
volatilize before it combines with the 
manganese. 

Break the fused mass from the test 
tube when it has cooled. If your ex- 
periment has been successful, you will 
find that particles of the material are 
attracted by a strong permanent mag- 
net. The product is a definite chemical 
compound, known by the name of 
manganese antimonide. 

Even liquids may be magnetic. This 
may surprise you, but you can easily 
prove it to your own satisfaction. 

Crystals of ferric (iron) chloride 
usually become sirupy when kept for 


“ 6, 7 iment 
some ‘time’ lin their “container: "They Tee Paatiek rere eals experiment 


gradually (Continued on page 129) that will pro: 


‘and blue display 
ying to any onlocker 


a Tiny Chemical Flask 


The red-hot end will be enlarged in- 
to a bulb. Reheat the end of the 
bulb in the flame, while you continue 
to rotate the tube. When the glass is 
soft, press the bulb against a char- 
coal block to form a flat bottom. 

File a mark on the stem of the tube, 
which forms the neck of the flask. 
Touch the file mark with the red-hot 
end of a glass rod, and the tube will 
crack at the mark. Finally, flare the 
end of the flask's neck and fire-polish 
it, by heating it red-hot in the Bun- 
sen-burner flame and inserting a 
pointed battery carbon. 


Flare the end 
of the tube and 
olish it by 
heating it red-hot 
and inserting 
battery-carbon tip 


In blowing glass, impor- 
tant to rotate the tube constantly 
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Timely Hints for Radio Fans 


Because the code-practice outfit records 
each message it is ideal for beginners 


Pressing the key marks dots 
and dashes on the tape 


OTS and dashes are marked 

on a moving tape in a new 
inexpensive code-practice de- 
vice. A chemically treated 
paper tape passes through a 
well of water and moves onto 
a metal drum rotated by a 
spring-operated motor. Press- 
ing the key sends electric cur- 
rent from built-in batteries through a 
metal stylus which is in contact with 
the wet paper, thereby causing a chem- 
ical reaction in the tape and producing 
a change in color to indicate the dots 
and dashes. Hither a buzzer or a blink- 
er light can be made to operate when 


Electric Phonograph 
Has Space for Radio 


So THAT a radio may be placed on top 
to form a compact unit, the turntable of a 
new electric phonograph slides out as the 
front panel of the cabinet is opened. When 
the record has been started, the panel can 
be closed. The output circuit of the receiver 
serves as the pick-up amplifier. 


New Midget Rheostat 


AVAILABLE in re- 
sistances up to 1,000 
ohms, a new wafer 
rheostat measuring 
only 1% inch in di- 
ameter and project- 
ing only 9/32 of an 
inch from its mount- 
ing surface is de- 
signed for the radio 
amateur. 


the device is in use. 


Glass Recording 


DURABILITY and high fidelity 
are claimed for a new warpproof 
record blank made of glass. De- 
signed for home use, the disk is 
provided with a special surface 
finish which can be hardened 
chemically after a recording has 
been made. Two special fast-dry- 
ing fluids, applied with cotton or 
a soft brush, make the record 
ready for playing. The disk is 
said to have an extremely wide 
frequency response and sufficient 
durability for at least 200 play- 
ings. 


The novel base trans- 
forms the hand mi- 
crophone into a desk 
unit as shown in the 
picture at the right 


Small Four-Tube Radio 
Has Dynamic Speaker 


WEIGHING only six pounds, a diminu- 
tive radio that is little larger than an - 
ordinary French-type telephone is now 
available for the person who wants an 
efficient receiver in as compact a unit 
as possible. Housed in a decorative cabi- 
net made of a composition material, the 
tiny set has a three-inch dynamic speak- 
er and operates on either alternating 
or direct current. The midget set em- 
ploys four metal tubes and has a range 
covering police transmitters as well as 
the standard broadcast band. 


This set is little larger than a phone 


Disks Will Not Warp 


Applying the hardening chemicals with cotton 


Handy Desk Mount 
for Microphones 


Any standard microphone can 
be used either as a desk or a hand 
type with the aid of a novel mount 
now on the market. Finished in 
black enamel, the stand has a 
spring clamp that grasps the mi- 
crophone handle to hold the instru- 
ment in an upright position for use 
on a desk or table. Since it is not 
held by bolts or set screws, the 

microphone can be easily 
and quickly removed from 
the base for use as a hand 
instrument. It is expected 
to be especially useful for 
sports announcers. 
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ONE TUBE POWERS THIS 


Compact 
Loudspeaker 
Radio 


iliary set for use in the kitchen, 

the den, or a child’s playroom, 
the easily built, battery-operated one- 
tube receiver shown will give good 
loudspeaker reception on local stations 
when connected to an efficient outside 
artenna. Though it may not be the 
first time that a single tube has been 
used to obtain loudspeaker results, it 
is perhaps the first time that those re- 
sults have been achieved without in- 
corporating complicated and tricky 
hook-ups into the design. 

As indicated in the diagram, the 
circuit consists of a straightforward re- 
generative detector, transformer-cou- 
pled into an amplifier. A single tube, 
a new dual-purpose unit (type '19), 
serves as both the detector and the 
amplifier. This tube has been available 
to radio amateurs for several months 
and can now be obtained from any 
large dealer in radio parts. It is avail- 
able with a standard base or with the 
newer “octal” base. Either model may 
be used, the only difference being that 
the octal type has a slightly lower fil- 
ament consumption. 

Regeneration in the circuit is ob- 
tained by means of a 15,000-ohm, wire- 
bound variable potentiometer. This is 
connected across the tickler winding 


Dit as an inexpensive aux- 


AUDIO 
TRANSE 


Rear view of the set, showing the tube, 
dio transformer, plug-in coil, and speaker 
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How to wire the battery-powered hook-up 
is clearly outlined in the diagram above 


of the plug-in coil with the contact arm 
grounded through a .0005-mfd. fixed 
mica condenser. A .00014-mfd. midget 
variable condenser serves as the main 
tuning condenser. The tuning condens- 
er and the combination switch and 
potentiometer are the only controls on 
the front panel. 

To eliminate any 
unnecessary lossesand 
make it possible for 
the set to operate on 
the shorter wave 
lengths, isolantite or 
similar sockets should 
be used for the tube 
and plug-in coil. High- 
quality insulation also 
should be used on the 
antenna trimmer con- 
denser and radio-fre- 
quency choke coil. 

Two pieces of sheet 
aluminum one six- 
teenth of an inch thick 
serve as the chassis. 
The base, L-shaped 
and measuring two 
inches high by five 
and a quarter inches 
wide, is attached to 
the subpanel, which 
measures seven inches 
wide and seven and a 
quarter inches high, 
by means of two ma- 
chine screws. A hole, 
four and a quarter 


This one-tube receiver will give 
fine results with a good antenna 


inches in diameter, drilled in the panel 
serves as the opening for the five-inch 
speaker. 

The cabinet for the compact  e- 
ceiver can be easily built at home. ‘Lhe 
sides, top, and bottom are pine about 
three eighths of an inch thick, while 
the front should be slightly thinner. 
This will allow the shafts of the vol- 
ume and tuning controls to extend out 
far enough to provide ample room for 
the knobs. 

To enhance the general appearance, 
the edges of the cabinet along the 
four sides can be curved slightly, and 
the whole cabinet can be supported 
on two thin strips of wood as shown. 
This will help to create a pleasing 
modernistic effect. Almost any common 
type of finish can be applied to the 
cabinet. In finishing the original, I 
used one coat of brown enamel ap- 
plied over a single sizing coat of shellac. 


The deep chassis provides plenty of room for mounting the parts 
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Moving a spring clamp to various tuning-coil taps tunes the set 


bly of 


If you're handy with tools, assem- 

his tiny radio receiver 
should be simple. Its midget tube 
fits inside the core of the coils 


- Fountain-Pen Receiver 
POCKET 


FITS IN 


By Clark Maxwell 


ITTLE larger than a pocket flashlight, 
this midget one-tube broadcast re- 
ceiver is small enough to be carried 

in your vest pocket. Powered by two 
‘ht cells connected in 
supply, and one small 
forty-five-volt “B” battery, the tiny set 
gives excellent earphone volume on 
broadcast stations within a radius of 
seventy-five miles. Because it is com- 
pact, it serves as a handy radio com- 
panion for the hiker or the cyclist. 

The cylindrical “cabinet” for the set 
can be easily made from a five-inch 
length of composition tubing three quar- 
ters of an inch in diameter. As shown 
in the photographs, the tubing is cut to 
provide two sections. One, one and three- 
quarters inches long, will be referred to 
as section “B”; the other, three and a 
quarter inches long, will be called sec- 
tion “A.” The tuning coil and the load- 
ing coil are wound around section “A.” 
The tuning coil consists of 150 turns 
of No. 30 double-cotton-covered wire, 
tapped at the fiftieth turn and every 
tenth turn thereafter. The loading coil, 
consisting of 100 turns of No. 28 enam- 
eled wire, is wound over the first fifty 
turns of the tuning coil and in the same 
direction. This layer-type winding makes 
it possible to provide a large number of 
turns within a short space and permits 
the circuit to tune higher than 500 
meters. « 

The single ultra-midget tube (type 
XSG) fits inside of the “A” section. To 
make it an easy sliding fit, however, its 
base must be removed. This is a deli- 
cate operation, but should not present 
any great difficulties if you proceed 
carefully. First remove the tips of the 
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tube prongs with a saw. This detaches 
the inner connecting wires soldered to 
the ends of the prongs. Next saw the 
base itself into two sections. If this 
is done carefully, it will be a simple 
matter to break the base away from 
the glass bulb. Finally, electrician's 
tape should be wound around the ex- 
posed base wires and the metal plate 
cap at the top to insulate the connec- 
tions made at these two points. 

Holes drilled on each side of section 
“B” take the four binding posts, for 
the antenna, ground, and earphones. 
A flexible lead fitted with a spring clip 
is connected to the antenna binding 
post from the inside, and passes 
through a small hole in the tubing. 
When the set is in operation, this clip 
is changed from one tuning-coil tap 
to another in order to adjust the set 
to the different wave lengths. 


To obtain more critical tuning, the author 
connected an adjustable tuning condenser into 
the antenna lead. As shown in the photographs, 
it is a tubular unit whose effective capacity can 
be varied easily by adjusting the two telescop- 
If desired, a .00032-mfd. air- 
spaced tuning condenser may be substituted. 


ing sections. 


Detailed diagram of the hook-uj 
variable antenna condenser belo 


at right. The 
improves tuning 


The compact set fits easily into a vest pocket 
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“Are Camels Really different from 
other Cigarettes 2” * ston or wrens: 


...When H. W. DALY, 34, 
rayon salesman, says: 
“Yes, Camels arereally dif- 
ferent,” millions of other 
smokers back him up. 
And that explains why 
Camels are preferred by 
the /argest, as well as the 
most enthusiastic, body 
of smokers ever known, 


“I've never been very fussy abour ciga- 
rettes. Do you think that Camels a 


king, such as how 
. And jus} ice 
n smoke C 1 


it agrees with h 
how many sales 


ed to Camels~smoked 'em steadily 
nd I found a distinct difference in 
ay I enjoyed all-day smoking and 


5 the 
ca the way I felt. Camels agree with me!” — 5 


¢ 
‘ 
x 
ho aa 
: 3 = - A KISS FROM MARITA (Mrs. 
A FRIEND DROPS IN to see Bill's model racing sloop. Daly passes the Daly) and Bill is off to his 


Camels and answers a question about smoking: “That all-cigarettes-are-alike job in the city. The Dalys 


. . = z1 els. Mrs. Dal, 
talk doesn’t square with my experience. Steady smoking is the test that See eae pies! 


shows Camels in a class by themselves. They don’t make my nerves ‘edgy.’” ticed a difference. “Now we 
find that Camels agree becter 
with both of us,” she says. 


THEY ARE THE 


LARGEST-SELLING 


MARITA'S PLANNING a ON WEEK-ENDS, Bill's a vcore Bal td il 
grand feed.""We enjoy en- candid camera fan. 
tertaining,” she says."I like week days he 
plenty of Camels at the the streets." 
table. Camels cheer up di- 
gestion. They even cheered 
up Bill's disposition.” 


A matchless blend of finer, 


MORE EXPENSIVE TOBACCOS 
—Turkish and Domestic 


ONE SMOKER N 


ut euonte Camels agree with me 


Modern Refining Methods 
Achieve a Miracle of Purity 


Today, through half a century of scientific research, your car can 
enjoy the luxury of pure conditioned Quaker State Motor Oil. In 


four great modern refineries .. . operating under the most exact- 


ing control . . . the finest Pennsylvania crude oil is freed of all 
trace of impurities, resulting in an oil so pure that you need have 
no fear of motor troubles from sludge, carbon or corrosion, 
Quake 
ing touch of perfection to nature's choicest lubr 
buy Quaker State with complete confidence that lubrication 
troubles will be ended. Have your dealer, today, drain out the 
worn Winter oil and refill with Acid-Free 


ate’s scientific achievement in oil purity adds the crown- 


‘ant. You can 


Quaker State Motor Oil of the proper grade 
for your car, Retail price, 35¢ a quart. Quaker 
State Oil Refining Corporation, Oil City, Pa. 


Buy Acid-Free 
Quaker State 


MAKES CARS RUN BETTER 
LAST LONGER 


TIFIED — 
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RGUMENTS about cracks in hardened 


steel often arise in the machine shop. 


them: Few cracks, deep and wide, are the 
result of poor heat treating. A surface net- 
work of cracks, on the other hand, is an in- 
dication of abuse from grinding. 

Recently I saw a machinist build up, by 
welding, four broken teeth on a 50-in. gear 
and thus avoid a plant shutdown. When the 
dental work had been ground to shape, the 
gear looked like a new one. 

Give a diamond truing tool a quarter turn 
each time before dressing a grinding wheel. 
When the diamond has made a complete 
revolution, split between the four previous 
positions for the next four dressings. If you 
keep repeating this cycle, you will always 
have a fresh cutting edge on the diamond. 

Scribed lines on sheet metal can be seen 
more readily if the sheet metal is heated 
until it turns a blue color, 

One way to reduce defective work in a 
shop where interchangeable parts are made, 
even in such small quantities as by the 
dozen, is to have « model to go by. You 
can accidentally mis .ad a blueprint or a 
micrometer, but you are not likely to go 
wrong when checking with a model part. 

An accurate and economical way to pro- 
duce large bores with a radial drill is to 
make flat boring tools, either of single or of 
multiple design, as required. 

If you take a piece of steel from the scrap 
pile, make sure it is what you want by giv- 
ing it the spark test on a grinding wheel. 
Soft steel gives light straw sparks; carbon 
steel, white sparks; and high-speed steel, 
chrome yellow sparks. 


How to Apply White Paint 
Over "Bleeding" Colors 


IF you have ever tried to put a coat 
of white paint, lacquer, or enamel over 
another color, particularly red, and 
seen the beautiful white assume a 
streaked or tinted shade because the 
underlying color began to bleed through, 
you will appreciate this little tip: 

First, take off all the old finish with a 
remover, by sanding, or by using a 
blowtorch and scraper. Next, apply a 
coat of silicate of soda (water glass), 
thinned with water until it is about the 
same body as table syrup (or, for spray- 
ing, to the same consistency you would 
ordinarily thin lacquer). After this has 
dried, sand lightly, and you are then 
ready to refinish.—C. A. VOELCKEL. 
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Here is a rough and ready way to settle | 


HO-Switches and Track 


(Continued from page 77) 
machine. It is also possible to work 
switches from a distance by using 
lengths of fishline or wire. 

Once you have laid a foot or two of 
track and built a switch, you can begin 
to plan a final track layout. It is impos- 
sible to give many specific suggestions, 
because each builder has his own space 
problems, but to illustrate some of the 
problems involved, two layouts are 
shown, both being designed for the 
same space, 10 ft. long and 8 ft. wide. 

Layout No. 1 is a typical example of 
the novice model railroader, while lay- 
out No. 2 is of a type that would be 
made by the more experienced, 


Te principal trouble with the first 
layout is that the designer has at- 
tempted to put in too much. In doing 
so, he crowded the available space and 
worked in too many sharp curves. The 
double-track main line and cut-off con- 
necting its opposite sides is a fairly de- 
sirable feature, but a little too elaborate 
for this space. 

Compare this with the wide, swinging 
curves of the second layout. Here the 
mechanical effect of a perfectly rec- 
tangular layout is avoided by cutting 
off one corner. This allows some extra 
space for scenery, and avoids a crowded 
look. Almost half the main line is made 
double-track to add interest in opera- 
tion. For instance, two trains could be 
run in opposite directions, with the 
speeds controlled by means of individual 
sections of third rail so that they 
passed each other in the double-track 
portion. This calls for alertness on the 
operator’s part, and is much more fun. 

The passenger ‘erminal is made of 
moderate size, but 1s arranged so that 
trains can pull in, then leave in the same 
direction. All the important switches 
are arranged so they can be reached 
from two edges of the table. This is 
important even if they are remotely 
controlled, because the majority of de- 
railments occur on switches, and the 
cars must be in a position where they 
can be reached conveniently. The yards 
in layout No. 1, to mention another ob- 
jection, are far too large in proportion 
to the amount of trackage. 

Whatever your layout, do not make 
the mistake of building it at floor level. 
Half the realistic effect. is spoiled if you 
do so, and the difficulty of building an’ 
operating it is greatly increased. Make 
the table on which the layout is placed 
at least 3% ft. high. It can be built 
from any rough lumber, strongly 
braced, and may be covered with three- 
ply fir plywood. The layout can be made 
in sections, if desired, for portability 
(see P.S.M., Dec. '37, p. 99). 

If you plan to have any bridges or 
trestles in your layout, you will have 
to provide low places in the table so as 
to have real valleys for them to cross. 
This should be planned ahead of time, 
so you will not have to rebuild the table 
when you put in the bridges. The gaps 
may be spanned temporarily by boards 
until the final structures are complete. 
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Please mention Poruy 


ray 
YOU BET. PD 


YES, 1S SWELL, 
BUT HOW ABOUT SiT- 
TING DOWN A BIT 


HELLO, DON. DOESNT 
THE WATER LOOK 
WONDERFUL ToRAy? ) 


Y ZL, 


[ WELL, DON, EVEN THE BEST PIPE IS NO BETTER 
| THAN’ THE “TOBACCO THATS INIT YOU KNOW -4 
| VE SUGGESTED BEFORE THAT -——_——_/ | 
YOU TRY PRINCE ALBERT IVE 
——f ALWAYS MEANT 
| TO TRY PRINCE 
ALBER 


URGE THs 16 WHAT | CALL. a 
JOUVE SAID AND ND HORE? VLL FILL UP 
AGAINIF YOU DON'T MIND 


Copyright, 1988, K, J. Heynolie Tob 


"8 REAL PLEASURE IN SMOKING 


1GET 
‘My MONEY'S WORTH OUT 
OF P.A‘S CRIMP CUT, 
IT PACKS AND DRAWS 
BI 


1 SMOKE FOR 
PLEASURE, AND THERE'S. 
MORE PLEASURE IN 

PRINCE ALBERT, 


Smoke 20 fragrant pipefuls of Prince Albert. 
find it the mellowest, tastiest pipe tobacco you 


return the pocket tin with the rest of the tobacco in it to 
us at any time within a month from this date, and we will 
(Signed) R. J. 
Reynolds Tobacco Company, Winston-Salem, N. 


refund full purchase price, plus postage. 


GUARANTEED MILDER, TASTIER FOR “MAKIN'S” 


TO WIN NEW FRIENDS—MONEY-BACK OFFER! 


I'VE SMOKED 
TOBACCOS AT ALL PRICES, 
BUT GIVE ME PRINCE 
ALBERT FOR RICH, 
‘TASTY, YET 
EXTRA-MILD 
SMOKING! 


If you don’t 
ever smoked, 


Cc. 
SMOKES TOO 


RINGE 4*~ 


By HERMAN HJORTH 


Indoor photos can be taken with greater ease if a 
heavy-duty, fully adjustable lamp stand is available. 
This one wos designed by Mr. Hjorth to aid in 

trating his famous series of woodworking textbooks 


WHOLE — 


WIRE INLET— 


(Eel 


& 
Ms MACHINE 


_ BRACES, 


CROSS-LAP 
JOINT 


|O AMATEUR photog- 

rapher who has an 

aptitude for woodwork 

need go without a sub- 
stantial, fully adjustable lamp stand for 
lighting interior views. He can make 
a good one in less time than he would 
waste while attempting to work with 
various unhandy and unstable make- 
shifts. Of course, a wooden stand is 
bulky, but that is usually of little ac- 
count for taking photographs at home 
or in a shop or school. 

The stand illustrated consists of a 
wooden upright mortised into a cross- 
lap base and reénforced with four 
triangular braces. The upright is slot- 
ted lengthwise and carries a cross arm, 
which can be moved up or down and 
fastened at any point with a carriage 
bolt and wing nut. 

The reflectors are mounted 2% in. 


Wooden Handle Helps in Adjusting 
Hot Lamp Reflector 


Dip you ever burn your hands when try- 
ing to adjust the exact angle of a hot 
photoflood reflector? It will not happen 
again if you fit the re- 
flector with the handle 
from an old coffee perco- 
lator, or a similar new 
handle, which you can 
purchase for a dime. 
Merely drill two small 
holes in the reflector and 
bolt the handle in place. 
This simple addition will 


jus- 


ing. Two 2-in. long pieces*of %-in. 
brass pipe are hammered flat at one end, 
while the other is tapped for a %-in. 
cap screw. Two similar pieces of pipe 
are flattened in the same manner, but 
threaded with pipe threads on the out- 
side to fit lamp sockets with \-in. 
threaded caps. A %-in. hole is drilled 
through the flattened ends of each pair 
of pipes, which are held together with 
\-in. stove bolts and wing nuts. In 
this way the reflectors may be swung 
up or down, as well as sidewise, enabling 
the photographer to throw the light in 
any direction he wishes. Drill wire in- 
let holes as indicated, and make the 
connections with rubber-covered wire. 

It is not necessary to do the pipe 
threading yourself. Plumbers always 


have a stock of pipe nipples of different 
Note 


lengths, threaded at both ends. 


ive your reflector a pro- 
ional touch and en- 
pebe adjusted with 


Enlarged movie humidor 


Wooden Stand 


for PHOTO LAMPS 


from each end as indicated on the draw- 


also that if you cannot readily obtain 
lamp sockets with 14-in. threaded caps, 
use a reducing fitting over a %-in. 
nipple to make the connection between 
the end of the \4-in. pipe and an ordi- 
nary \%-in. threaded socket cap, which 
is available anywhere. 


MATERIALS FOR LAMP STAND 


Upright, 1 pe. 1% by 2% by 66 in. 
Cross-lap base, 2 pe. 1% by 2% by 
20 in. 


Braces, 4 pce. % by 5 by 11 in. 

Cross arm, 1 PS, 1% by 2 by 36 in. 

Brass pipe, 4 pe. M-in. (nominal 
size) by 2 in. long. 

1 carriage bolt, 3 “by % in., with 
washer and wing aut 

2 cap screws, 1% by as in. with 
washers; 2'stove bolts, 1 by % 
in., with’ washers and wing nuts. 

2 sockets and reflectors; 16 ft. rub- 
ber-covered wire (double). 


Large Humidor 
for Movies 


ALTHOUGH humidors for 
motion picture film are made 
to hold only one reel,-as many 
as eight reels may be kept in 
a single one by the addition 
of a sleeve made as shown 
from a piece of tin. In solder- 
ing the seam, it is best to put 
it in place in the bottom half 


of the humidor and to insert 


an empty reel in it so as to 


he top of the sleeve.—MARTIN G. WINTERTON. 


get a correct fit. When it has 
been soldered sufficiently to hold the edges in place, it is 
removed from the humidor and the soldering finished. 

The length of the sleeve depends on how many reels 
are to be stored. For six 16-mm. reels, a depth of 5 in. 
is about right. Wrap a few layers of friction tape around 
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your pick -laking shill 


Snap 


ALL YOU NEED— 


1. Your camera loaded 
with Kodak “SS” Film 


Ss APSHOOTING indoors after 
s of 
new and fascinating picture 


dark, you discover se 


chances. You get good results 
from the start, and really great 
snapshots as you become in- 
ingly skillful in placing 
subject, arranging your lights. 


The equipment is both simple 


ve. You don’t need 


and inexpensi 
a high-priced came 


—not any 


2. Two or three 
Photoflood lamps in 


more. Any camera that can be 


shots at Night 


loaded with Kodak “SS” Film 
will do the trick—even the sim- 


plest Brow 

With ” Film, you use two 
or three of the new No. 2 Mazda 
Photoflood lamps, which last for 
hours, and the inexpensive 
Kodak Handy Reflectors. If 


your particular camera is equip- 


ped with an /.6.3 or faster lens, 
then No. 1 Photoflood lamps 
are powerful enough. 


Kodak Handy Reflectors 


FREE BOOKLET—Suggests a variety of picture opportuni- 

ties... shows you how to arrange your lights . . « 
how to place your subject . . . tells you ever 
thing you need to know about two ways to make 
night pictures—snapshots with Photoflood lamps, 
fast exposures with Photoflash lamps. (You can 


use Photoflash lamps, each good for one picture, 
if your camer: n be set for “time.”) Be sure to 


. Eastman 


get a free copy at your dealer's toda 
Kodak Company, Rochester, N. 
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WEW CAR 
MRIONES! 


YES. IF ONLY IT -% 
WOULD STAY NEW! 


WELL, YOU CAN DO SOMETHING THAT 
WILL HELP TO KEEP THE ENGINE PER- 
FORMANCE LIKE NEW—FOR A LONGER 
Time. 


WHAT CAN I DO TO 


ACCOMPLISH THAT? 


USE PYROIL REGULARLY. PYROIL KEEPS 
QUT HARD CARBON, GUMS, SLUDGES AND 
SORROSION. THESE THINGS FOUL EN- 
GINE PERFORMANCE AND CAUSE EARLY 
REPAIRS! 


And even beyond this, Pyroil keeps parts 
from, wearing out so quickly. At the instant of 
starting—before the regular iubricants have had 
time to circulate—Pyroil's special, protective, 
adsorbed film shields the metal parts from often 
serious damage. Yet Pyroil costs only a few 
cents per treatment! You use only a few ounces 
in the crank case and fuel tank of your car. 

Ask your service station salesman for Pyroil, 
today. Or mail coupon. Manufactured’ and 
Guaranteed by Pyroil Company, W. V. Kidder, 
Founder, 600 LaFollette Ave.,' LaCrosse, Wis: 
consin, U.S. A. 


600 LaFollette Ave. 
LaCrosse, Wis., U.S.A. 


Please tell me how I can keep my engine performance 
like new, for a longer time, with Pyroil. 
Name Address 


State 


City. 
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Deck Work on the Miateone Model 


(Continued from page 83) 


these holes at the fore and main, con- 
struct the fife rails. These are started 
by setting the sheet bitts (forward 
posts) into the deck. They have two 
holes each, fore and aft. Their upper 
ends can be square and solid, or cleft 
for hitching ropes to, as sketched. 

From the sheet bitts extend the pin- 
rails, the other ends of which are sup- 
ported by turned posts or stanchions. 
There is a cross rail abaft. The forward 
ends of the pinrails may be set in mor- 
tises in the posts; the after ends are 
half-lapped and nailed (with a pin) 
through the stanchions to the deck. 

At the mizzenmast the two sheet 
bitts alone will be sufficient. 

The bridge is best made of metal. 
Drill it for the stanchions—both those 
above and those below—and solder them 
in position. Under the ends, solder 
curved wires to set firmly into the 
bulwarks. The binnacle is filed or turned 
from brass rod and soldered. 

Set the bridge in position with the 
lower stanchions projecting into holes 
in the deck. The rail stanchions are 4 
in. long, of the two-ball type. Reeve 
very thin wires through them. 

Make ladders for both sides and give 
them handrails of bent wire, with one 
end set in the deck and the other 
soldered to a stanchion. 

The funnel is set on a casing or 
fiddley made of %-in. wood with a solid 
piece in the middle, as shown in the 
deck plan. The open parts at the ends 
are rabbeted to take gratings formed 
by reeving No. 24 wire through holes 
in strips of brass. An eyebolt is needed 
at each corner for the guys. The whole 
is painted black. 

For the funnel, bend a piece of sheet 
metal around a 1%-in. stick, lap the 
edges, solder, and file smooth (or use a 
suitable piece of tubing, if available). 
Solder thin strips on at the top and 
where the eyebolts come. File, grind, 
or cut the lower end to the correct 


‘ angle, cutting the core at the same 


time. Remove the core, cut off a thin 
piece at the lower end, and nail this 


Cardboard or thin wood templates are 
made to aid in boring the mast holes 


MIZZENMAST 


Templates 
iting Mais 


{ 
Details of Fife Pa Sas 
LE Mainmast 


The foremast fife rail is similar to this, 
but at the mizzen only two posts are needed 


through the casing to the deck. Ce- 
ment the inside of the funnel and place 
it in position. 

Pieces of brass tubing flared at the 
ends, or brass rod, may be used for the 
steam pipes. They are set into the 
casings and held at the top with eyes 
made from pins. Leave them unpainted. 

Four eyebolts are also required for 
the guys. If a slice of the core is placed 
inside the funnel at the position of the 
band, these eyes will hold better. The 
funnel probably was painted yellow 
ocher, so make the outside a dark yel- 
low ocher, and the inside black. 

(To BE CONTINUED) 


Linseed Mixture Fills 
Crack in Boiler 


IF THE fire pot or some section of a 

hot-water or steam boiler becomes 
cracked in your house-heating system, 
it pays to try the following method of 
repair, which has been used by one of 
Milwaukee's oldest heating contrac- 
tors for forty years: 

For a boiler up to 1,000 square feet, 
buy 5 Ib. of ground linseed from a feed 
dealer, To this add 2 Ib. of brown sugar 
in a 2%4-gal. pail, and pour in warm 
water, stirring until well mixed. For 
larger boilers, double the amount. 

If the system is hot water, let out 
enough water so the so-called “alti- 
tude” gauge on top of the boiler may 
be removed. On a steam boiler, merely 
remove the steam gauge. It is not 
necessary to let the fire go out entire- 
ly; simply keep the feed door open to 
check the fire. 

Pour the mixture in through a fun- 
nel, and use a stick to force it down. If 
the boiler does not take the entire 
amount in a hot-water system, let out 
more water. Next replace the gauge 
and fill the boiler again to the top, or a 
little more (but not the radiators). 
Start the fire gradually and keep it 
burning slowly for two hours. After 
that you can refill the entire heating 
system and raise the temperature. 

A 6,000-sq. ft. boiler in an office 
building which was repaired by this 
method three years ago is still stand- 
ing up.—HERBERT W. RUTZEN. 


POPULAR SCIENCE MONTHLY 


Lamp Resembles Pottery 


(Continued from page 74) 


pieces and make their removal difficult. 
Dress the fillers down slightly to form 
a sliding fit, after which a few spots of 
glue on the inner edge will hold them 
fast while turning. 

To facilitate turning, remove the sur- 
plus corners of the stock on a jointer, 
plane them off by hand, or use a rip 
saw. The profile may be checked while 
turning by means of a cardboard tem- 
plate. When the shape is correct, care- 
fully sandpaper the work and pry out 
the filler blocks with a thinly ground 
chisel. The vase is then removed from 
the lathe, and the surplus stock cut 
away. 

The stock for the handles is next in- 
serted and the profile of the vase drawn 
on it, after which the blocks are re- 
moved and the shape of the handles 
drawn, The handle pieces are then 


TEMPORARY, 4 


UNGLUED 
FILLERS 


The stock is glued up in such a way as to 
provide recesses into which the handles fit 


sawed out and sanded to the shape 
shown on the cross-section drawing 
‘marked A-B. The handles are placed 
back in the lamp, and if the fit is satis- 
factory, are glued in place, after which 
the joining surfaces are sanded smooth. 

It will now be noted that the inner 
corner between handles and vase are 
sharp. These must be rounded with a 
plastic composition wood applied with 
a round %-in. rod of either wood or 
metal. Keep the rod well moistened 
with the solvent sold for softening 
composition wood. Remove the surplus 
plastic material immediately and let 
the corners harden well; then smooth 
them with fine sandpaper. 

An openirg for wire may be made at 
the time the stock is glued together, or 
a %-in, Fole may now be bored. This 
will be slightly smaller than the %-in. 
pipe used to hold the socket, so the hole 
may be tapped out as far as possible 
with a %-in. pipe tap or reamed out 
to receive several inches of pipe. A 
reamer for this purpose is easily made 
by filing or grinding a number of teeth 
on the end of a piece of %-in. pipe. It 
is used in a brace or drill chuck. 

The lamp may be finished with 
lacquer or enamel in ivory color or as 
desired. 

This project is excellent for classes 
in wood turning or for anyone who 
owns a lathe.—EDMUND C. HANLEY. 
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When Ab Jenkins recently broke 
87 Wer ’s, International and 
Ameritan speed records, on the 
Bonneville Salt Beds, averaging 
157.27 miles per hour for 24 
hours, he wrote an amazing bit of 
history involving a methodical 
man and a carefully prepared 
motor. 


In this astounding record of per- 
fect engine performance—the 
most destructive service conceiv- 
able—Champion Spark Plugs 
played a vital part to perfection. 
Not one spark plug was changed 
throughout the entire run, nor in 
the run he made previously in 
which 72 stock car records were 
broken. 


Thus once again the soundness of 
Champion’s 27-year-old policy of 
constant and tireless research and 
engineering ete to the only 
product manufactured by Cham- 
pion, has been confirmed. This 
concentration has kept Champion 


Sor Systained Hh Mp. 


» P? 
ad DEORE 


Spark Plugs everlastingly ahead in 
performance and dependability. 


Every engine performs better with 
Champion Spark Plugs because 
they are made with that one pur- 
po se in mind, regardless of cost. 

he same quality of materials and 
design, the same exclusive and pat- 
ented features are used through- 
out the entire Champion line, 
right down to the tiny spark plugs 
built for model airplanes. 


Demand Champions for your car 
because you can depend on them. 
Dependable dealers everywhere 
sell dependable Champions. 


THE SPARK PLUG 
CHAMPIONS USE 
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12 ASSORTED NEEDLE 
FILES ,.. . in a Box which 
becomes a Bench Stand... 


You'll like this new, economical, conven- 
ient way to buy Nicholson X.F, Swiss Pattern 
Knurled Handle Needle Files . . . the files 
that will help you do the most delicate filing 
work with precision. 

12 different-shaped files . . . a complete 
assortment for every delicate filing need ... 
now available in convenient box. Lift off the 
top and the box becomes a handy bench 
stand ... keeps files within easy reach and 
prevents them from rubbing. 

You can equip yourself to do all types of 
precision filing by asking your hardware 
dealer for the new set of Needle Files in the 
box that becomes a bench stand, If he can- 
not supply you, write us direct. Nicholson 
File Company, Providence, R. I., U. S. A. 


A FILE FOR EVERY PURPOSE 
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A more elaborate type of clamp with two 
separated rings and several sliding blocks 


Homemade Ring Clamps 


(Continued from page 85) 


used. To make this arrangement more 
convenient, another ring of the same 
size may be mounted directly over the 
first ring and separated from it by 14- 
in. spacer blocks. Wood screws passing 
through the rings and spacer blocks 
hold the assembly together. Small 
wooden blocks, which are drilled for the 
bolts and rabbeted as illustrated above, 
fit between the rings and may be moved 
around the circle so that pressure may 
be applied at any position without 
changing the bolts or drilling holes for 
each new set-up. 

When it is desired to apply pressure 
from the top as well as the sides, a half 
section of the next smaller ring is used 
as shown at the beginning of the article. 
This is drilled and is held in place by 
two of the bolts that pass through the 
ring fastened to the baseboard. The half 
ring may be swung sidewards in either 
direction, and with it pressure may be 
applied in any desired position. 

For applying pressure from the in- 
side, a simple jig can be made from the 
disk that was left when the rings were 
cut off. Holes are drilled around the 
edge, and short machine bolts are in- 
serted and adjusted to fit the work. 

There are two methods of applying 

(Continued on page 109) 


ALL winter long, rust and sediment have 
accumulated in your radiator. Fine scale is 
choking the cooling system of your car. 
Clean it out! It’s easy and inexpensive. Do 
it yourself in a few minutes. Use Sant-FLusu, 
There is nothing in Sant-Frusu that can _ 
injure your motor or radiator-fittings. It is 
a scientific powder that removes damaging 
dirt from the cooling system. Just pour 10c 
worth in the radiator. (25 for the largest 
trucks and tractors.) Follow directions on 
the can. Run the engine. Drain. Flush. Re- 
fill with clean water. Your motor will run 
cool. You save fuel. You don’t take chances 
on costly repairs. You'll find Sant-FLusn in 
most bathrooms for cleaning toilets, Sold by 
grocery, drug, hardware, and five-and-ten- 
cent stores. 25c and 10c sizes. The Hygienic 
Products Company, Canton, Ohio. 


Sani-Flush 
fe, 
Soe 


To apply pressure from 
inside, a spreader may 
be made as at the 
right. Below, a clamp 
with wedges. The ring 
rests on two wooden 
blocks until the wedges 
are hammered in place 
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MEGOW’S MODEL KITS KITS 


‘Most extensive line of ship and boat 
kits for the constructive hobby- 
crafter, ranging from 10¢ to $4.00. 
17%", 


MAYFLOWER, printed 


lexs batteries, $4.95. Postaze 
Send Se postage for complete 
S2-pg. illu, catalog showing 
scores of latest ship and airplane 

ale parts, 


Enennrswapenr s <a 
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Boring Accurate Holes 
Through Thick Wood 


OMETIMES it is necessary to bore a 
hole very accurately through a thick 
block of wood as, for example, when fit- 
ting the rear screw of a high-powered 
rifle receiver through the gunstock. 
Difficult as this job is, it can be done if 
you know the trick. 

The center of the hole must first be 
marked with a prick punch on each 
side of the block. Then start with a 
twist drill that is less than half the size 
of the required hole, and bore about 
three fifths of the way through from 
each side, lining up the drill by eye as 
carefully as possible. Follow with a 
drill only 1/64 in. larger than the orig- 
inal drill, but turn it backward. This 
cuts very slowly and does not dig in. 
When the drill reaches the hole from the 
opposite side, which is always at a 
slight angle to the first hole, it will fol- 
low the second hole and ream the angle 
down. 

As soon as the drill has gone com- 
pletely through the wood, continue turn- 
ing it backward a long time to ream 
the hole as straight as possible. Con- 
tinue by the same method, each time 
using a drill 1/64 in. larger, until the 
right diameter has been reached. The 
resulting hole will be very smooth, with 
the fibers of the wood burnished back, 
and it will be a very tight fit for a 
screw or a bolt the size of the last drill 
used.—MarK A. COOPER. 


Handy Gauge for Drilling 


ON MY workbench I keep an ordinary 
12-in. hardwood rule along the middle 
of which are holes ranging from 1/32 
to 5/16 in. The size of each is marked 
with India ink. When I have to bore 
a hole to suit a certain bolt, rivet, pin, 
or screw, I try the fastening in several 
of the holes until I find the size it fits, 
and then select a drill—R. J. JARVIS. 


Homemade Ring Clamps 
(Continued from page 108) 


pressure when the rings are used with- 
out the baseboard. One is by means of 
the bolts; the other, with wooden 
wedges. These wedges are made in two 
pieces, one part being notched to fit 
onto the ring and the other in the shape 
of a regular wedge. The pieces of each 
pair are cut with the same taper so that 
the pressure will be applied squarely. 

On some work it is convenient to use 
angle blocks. These are made from 
scrap wood at the same time as the 
work and fit over the joints while they 
are being glued. They not only insure 
accurate fitting of the joints, but also 
provide a means of applying the pres- 
sure without marring the work. It is 
best to place a strip of paper between 
these blocks and the work. 

While the rings shown are of a size 
for small work, larger rings may be 
formed by using straight pieces of 
wood and securely fastening them in 
the shape of a circle. 
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..and you 
stoke er up 


with flavor 


—the MILDNESS 
of fine old 
Kentucky Burley 
aged in wood 

—the FLAVOR 
of pure maple 
sugar for extra 


good taste 


Velvet packs easy in a pipe 
Rolls smooth in a cigarette 


Draws right in both 


Copyright 1938, Liccerr & Myers Tosacco Co. 
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Big Money 


Assembling Mead’s New 
50lb. PORTABLE 


OUTBOARD 
KI-YAK 


In a Few Hours At Home // 


se tag ea 


Ing Ie portage, handling, 
‘lred Chrewla shawna 
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(ror view) 


ge cone 
wOLDNGs > _ 


2x2" 
2x4" 


Suggestion for an 
Lbvie Fireplace 


Fig. 6 


Hints on Dressing Up 
a Recreation Room 


(Continued from page page 81) 


or pipes running along one side can be 
boxed, and shelves or cabinets built be- 
low. 

Painting and finishing, of course, is 
a matter of individual choice and de- 
pends largely upon the selection of pan- 
eling. Bare cement walls can be treated 
with cold-water paints or special cement 
paints, or if they have been treated 
with the casein-glue whitewash men- 
tioned in the previous article, they may 
be left white. It is better as a rule, 
however, to use the bolder colors when 
a room is to serve for recreation. 

Your basement room is now com- 
pleted, and ready for the furniture, 
game table, and other accessories. 


on 
Teunpng 
New HOUSE 


Design for a cellar fireplace. In an old 
house, the flue can be carried up outside 


NOW, GET 


REAL RESULTS 


WITH YOUR 


ELECTRIC 
RAZOR 


Set-Up makes any elec 
tric razor shave close 
& clean. Rub on beard, 
let dry, then shave. 


T money sack cuaranree 


| Just Off the Press 


Fully illustrated, 
showing special foot- 
wear and clothing 
for, fisherman 

| camper, 
fishing ‘tackle. 


| L.L.Bean, Ine, 


177 Main Street, 
ort, Main 


ALLIEDS 
SPRING 


& 
Ineluing Spas Button 
i r 


a 
new low prices 
Combination 
for AC. AC-DC. 
operation atuneq 


test Auto I Phono-Radio 
G volt-110 volt Farm Radios; sets 
2 volt, battery 


tools, ete. 


oun Ww pres 
POEM marry 
i Zi = — 
=| LR Ad TE 
| pevoms ciate [e 
Ps 
a nos 
mae, ons 
\ 
S crea | 
SEAN eoxein 


~ BOXING THE BRIDGING 
TO GIVE APPEARANCE 
‘OF CROSS BEAMS 


sarten suewves 7 
URBeENEara 
Pipes ond ducts should be boxed in if pos- 
le, and the rough cross bridging hidden 
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0k: 
need In one complete book, Lowest prices, fastes 
service. SEND COUPON for Free new Catalo; 
PREE PARTS Li rite for 

for any kit described in "Popular 

other mag: 


FREE-SEND COUPON. 
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SPARK PLUGS 
NEED CLEANING 
Too! 


ch ia 


Cracks can't be hidden, even when a stipple 
finish is used, by covering them with cloth 


Your Painting Questions 
(Continued from page 78) 
| setting too fast. Work from the open- E M il 
ing toward the solid portion with each very 4,000 mes 
application of plaster so as to pack it 
| in tight. Let dry hard, then cut down (e) R P G S C L A N 
| level with the wall by using No. 14 sand- G E T Y U L U E E D 
paper backed up with a smooth block. 
Do not cover the cracks with strips of b Th A M h d 
cloth because these will show even y e etho 
when covered over with a thick coat of 
stippled finish, as illustrated above. 


| Flowmeter fuel consumption tests have proved that 


| Now that we have remodeled our cel- . 
lar and installed an oil burner, we | dirty or worn plugs waste as much gas as one gallon 
should like to know how to treat our 4 : . - . 
cellar walls to make the basement bright. in ten. The oxide coating which causes this waste by 
If your walls are poured cement | 
or cement blocks, go over them short-circuiting the current when the engine is labor- 
with patching plaster and close up all 
noticeable holes and cracks. Dry and i i ion 
wee Hon level. URAL Uae ing can only be removed by the gentle scouring actio: 
brush down all surfaces after patching. a 
Pedvided tha Basewcntiewall elred, © of a specially crushed, semi-soft rock under controlled 


washable calcimine can be used with a 
minimum of expense. 

If, however, the walls have a tendency 
to be damp in summer, do not use any 
kind of water paint or an obnoxious odor 


air pressure. “The AC Method” cleans plugs this 


way. Seventy thousand registered AC 


will develop. Under these conditions Cleaning Stations render this service, 
apply a coat of eggshell-gloss wall P a 
paint, preferably with a motor-driven while you wait, for only 5c a plug. 


compressor and spray gun since this 
will do an almost perfect job in one 
coat. Otherwise, even if a 6-in. wall 


brush is used very carefully, two coats LOOK FOR THIS SIGN 
may be necessary to cover adequately | When you need plugs SPARK pluc 
the first time the basement is decorated. -— = H “ ES [cunning Starion 


0) Please tell me how to remove a high- | 


grade synthetic-resin varnish from lino- | 
leum. The varnish is the type that is 
wiped on rather than brushed. 


A If this is an inlaid linoleum, a Replace worn plugs with 
standard varnish remover will be 


satisfactory. Lay this on with a single s i. 
brush stroke in only one direction. oa ad 


Clean off with steel wool and denatured 
alcohol. Wash clean with rags soaked in 
alcohol. If the floor covering is a printed 
pattern, you cannot use a remover be- 
cause it would not only take off the 
varnish, but the design as well. 


THE QUALITY SPARK PLUG 
LS 


AC SPARK PLUG DIVISION e General Motors Corporation « FLINT, MICHIGAN 


APRIL, 1938 Please mention Porutar ScteNcE MontHty when answering advertisements in this magazine, 111 


“Sure Keeps Models 


RUNNING 


MOBIL HANDY OIL 


A light, penetrating, non- 
gummingoil. Lubricatesall 
electric appliances, sewing 
and washing machines, bi- 
cycles, toys. Fine for auto- 
mobile generators. Pre- 


ventsrust.Convenientwall 
bracket freewitheverycan. 
MOBIL UPPERLUBE 


Add to your gasoline— 
reaches the engine asa 
vapor. Its special im- 
pregnating ingredient 
protects upper cylinder 
walls, piston rings and 
valve stems from rust 
and wear. Reduces car- 
bon. Quiets engine. 


BUY WHERE YOU BUY 
MOBILOIL OR MOBILGAS 


Specialties 


MOBILGLOSS - MOBILWAX - MOBILWAX PAD 
MOBIL HANDY OIL - MOBIL RADIATOR FLUSH 
MOBIL WINDOW SPRAY - MOBIL UPPERLUBE 
MOBIL HYDROTONE - MOBIL SPOT REMOVER 


BY THE MAKERS OF MOBILOIL 
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A metal band is tacked around the lower 
| edge of the large pulley to form a contact 


the pipe is a reducing T-cap through 
| which a hole is drilled to allow the rod 
to rotate freely, yet without play. 
| Encasing pipe 9 is a drapery-rod tub- 
ing (10) with a wooden pulley (13) fas- 
tened to its base, which in turn ro- 
tates freely on a ring washer resting 
on the fuse box. 
| A-sturdy %-in. U-shaped metal strip 
| (17) has a hole for tubing 10 to pass 
through, and this strip acts as a base 
for the largest pulley (12), which is a 
9-in. grooved wooden disk. 
| The sun’s reflector is lined with dull 
| black paper. The 18-volt bulb, when 
| used with a 10-ohm rheostat connected 
with a toy transformer, shows the ever- 
| changing shades of day and night. 

Sewing-machine belting turns the 
two lower sets of pulleys, while a plain 
cord, with a coil spring for tension, 
turns the upper pulleys. 

The hollow earth is punctured at the 
north and south poles. A curtain-rod 
tube 2% in. long is soldered to the south 
pole, and at the other end of the tube 
is soldered the small gear of an egg 
beater. The earth's axis extends from 
the north pole through and below this 
tubing. 

To save space, the following is both a 
key to the drawings and a guide in se- 
| lecting suitable materials: 

Tin globe. 

. Axis of globe, 4-in. curtain rod. 
Curtain-rod tubing. 

%-in. flat metal bent to 23% deg., 
with holes for axis of earth. 

%4-in. curtain rod. 

Large egg-beater gear. 

Small egg-beater gear. 

Reducing T-cap with hole in top for 
rod 5. 

%-in. pipe threaded into top of fuse 
box 16. 

%-in. curtain-rod tubing. 

%-in. curtain-rod tubing. 

‘Wooden pulley, 9-in. dia., resting on 
ring washer. 


BEE 
PRS © PNM Pep 


Making an Earth-and-Moon Model 


(Continued from 


je 92) 


13. Wooden pulley, 2%-in. dia., fastened 
to base of tubing 10. 

14. Metal band tacked around bottom 
edge of pulley 12. 

15. Flexible metal for electrical contact 
with band 14. 

16. Fuse box fastened securely to base- 
board. 

17. %-in. flat metal which supports pul- 
ley 12. 


QUESTIONS THE MODEL 
HELPS TO ANSWER 


1. Why do spring and summer have 
seven more days than fall and 
winter. 

2. What is the vernal equinox? 

3. Why do we have four seasons? 

4. What is meant by regression of 
the nodes? 

5. Is the orbit of the moon always 
concave to the sun? 

6. Why does the sun set only once a 
year in the polar regions? 

7. Why does the moon appear to 
travel from east to west when ac- 
tually it is traveling 13 deg. east- 
ward each day? 

8. Why does the moon appear to 
revolve completely in 29% days 
when it requires but 27% days? 

9. Why does the “Man in the Moon” 
appear upside down to some per- 
sons? 

10. Why do we have colder weather 
in January when the sun is 3,000,- 
000 miles closer to the earth than 
it is in July? 

11. Why isn’t the moon always full? 


18. Metal pulley, 1-in. dia. 

19. Flat electrician's “fishing” wire. 

20. %4-in. pipe 3% in. long. 

21, Curtain rods 6 in. long. 

22. Wire helping to support moon's arm, 

23. \4-in. curtain rod 7% in, long. 

24, 3/16-in. curtain rods. 

25. Curtain-rod tubing 11 in. long with 
%-in. slit lengthwise. 

26. Metal triangle to keep uprights in 
place. 

27. Roller. 

28, Roller’s axle, fastened to 29, 30, and 31, 


(Continued on page 113) 


The pulley grooves are padded with tape to 
provide the required number of revolutions 
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Earth-and-Moon Model 


2) 


(Continued from pag 


). Lugs, which rise and fall on rods 24. 

. Wire guide; slides in slit of tubing 25. 

. Stiff wire to support moon. 

. Cork moon. 

. Hardwood arm 26 by 1% by % in. 

. Wire, helps to support sun’s arm. 

. L-brackets. 

. 3/16-in, curtain rods. 

. Base of cocktail shaker with 8%-in. 
opening. 

. Nuts for adjusting to proper level. 

. Bulb for sun, 18 volts. 

. Base and top of old flash light. 

. Wire leading to contact on pulley 12. 

. Large gear of ordinary egg beater, 
2%\-in, dia. 

. Small gear of egg beater, %-in. dia. 

Rigid U-shaped metal frame fastened 

to baseboard. 

. Sun's pulley, %-in, dia. 

. Moon’s pulley, 2%-in. dia. 

. Earth’s pulley, 2-in, dia. 

. Y-in. curtain rods. 

. 10-ohm rheostat. 

. Toy transformer. 


Rubber Bands Hold Toy 
Tracks Together 


MODELrailway 
track of the or- 
dinary tin-plate 
type may be pre- 
vented from 
coming apart 
between sections 
by the simple 
expedient of slipping a rubber band 
around the end ties as shown in the ac- 
companying sketch.—MorTON COSMAN. 


Spring Clip on Mail Box 
for Outgoing Letters 


AN OUTGOING letter sometimes has to 
be left at a house mail box for the letter 
carrier to pick up the next time he calls, 
If it is placed inside the mail box, he 
may not notice it, and if it is merely 
shoved halfway into the slot, it may 
become dislodged or be lost. 

A simple solution is to place a spring 
clip of some type on the side of the let- 
ter box. This may be simply a piece of 
spring brass, bolted on and bent to hold 
the letters. If the mail box is not ex- 
posed to the weather, an ordinary 
spring stationery or binder clip may be 
used, but it is best to enamel the steel 
so it will not rust and leave stains on 
the letters. In an exposed location, a 
spring wooden clothespin is better. It 
may be painted the same color as the 
letter box, If the mail box is down low, 
be sure to place the clip so it will not 
catch on clothing.—Morris Karz. 


Repairing Coaster Brake 

A BICYCLE coaster brake that was so 
worn it would not stop the wheel was 
made to give active service again at no 
cost by inserting a piece of clock 
spring 0.015 in. thick between the 
clutch and the outer shell. This ring- 
shaped steel shim holds itself in place 
and takes up the extra space caused by 
wear.—WALT MESSENGER. 


THEY PRIED THE LID OFF 


POLICE BLOTTER REVEALS 
DARING RESCUE 


Patrolman Ernest Saftig, 
former life-guard, 
4487 47th Street, 

Diego, California, wl 
courage and presence 
mind snatched the life 


ose 
of 


“It was 2:30 A.M. The radio 
in our car barked our num- 
ber, ‘Crystal Pier, a drowning, 
rush.’ From the pier, my part- 
ner, Richard V. Disney, of 
3230 Whittier Street, and I, 
heard faint cries. 


“When I reached the man he was 
about done for. As I battled the un- 
dertow to bring him in, he slipped 
from my grasp and sank. 


“In the darkness I 
couldn’t find his 
body. Then Disney 
gave me his flash- 
light, and because 
it kept burning, I 
was able to locate 
the victim by div- 
ing. 


“Together, Disney and I 


brought the body ashore, and 
then... 


“With the glow of the flash- 
light on that cold, pallid face 
that seemed stilled forever, 
we tried artificial respiration 
«+sand it worked! If ever a 
man was saved by the faithful 
performance of fresh DATED 
‘Eveready’ batteries, this man 
was. 

(SIGNED) 
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COMPLETE JIG SAW OUTFIT $ 


2 15 


Florists, Nurserymen, Suburbanites,, 
Country Estates and Poultrymen. 


Low 
AMERICAN FARM MACHINE CO. “money- 
J 172 Ste & Eien PHILA. MACH. CO.” 138 N. Sixth St. Phila, Pa. 
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“HERE’S A SWELL WAY TO 


KEEP TABS ON 
YOUR TOOLS!” 


@ At last! A practical solution to the “lost, 
strayed or stolen" tool problem. The MASON- 
ITE TOOL BOARD provides a special place 


for each and every tool. Convenient to reach. | 


Easy to replace in its proper space. Small 
pieces of MASONITE TEMPERED PRESD- 
WOOD, individually shaped for each tool and 
attached to the MASONITE base, form the 
racks and holders. 

© A MASONITE TEMPERED PRESDWOOD 
BENCH TOP gives you a smooth, clean, hard 
working surface. Protects your new bench. 
Rejuvenates your old bench. One edge is 


marked off boldly in feet and inches, always | 


ady for quick measuring. 

© Modernize your workroom. Mail the coupon 
today for FREE working drawings of the 
MASONITE TOOL BOARD and BENCH TOP. 
We'll send FREE sample of the MASONITE 
TEMPERED PRESDWOOD you'll use in their 


“®. MASONITE 


THE WONDER woop 
hee OF A THOUSAND USES 
‘A mississipel proDucT 
SOLD BY LUMBER DEALERS EVERYWHERE 
Copyright 1938, Masonite Corporation 


Sait 


Masonite Corpora- 
tion, Dept. PS-4 H 
411 W. Washington St. 
Chicago, ! 
Please send me FREE working draw- | 
ings 1s for the Masonite Toot Boarp 1 
‘fa jenca Tor, and a FREE sample of 
‘Masonrre Tempered Prespwoon. | 
1 
1 Name. ! 
| | 
| Address ! 
! | 
1 City. State. 1 
_——-—== = | 


‘Tested BLUEPRINTS 


Simplify Your Workshop Problems 


HEN you are making boats, 

furniture, models, and other 

articles in your workshop, ac- 
curate, detailed blueprints will simplify 
the work considerably. Ever since 1922 
we have provided readers with authori- 
tative drawings for many projects at a 
nominal cost, and this service has 
grown to be the greatest of its kind. 
A partial list is given below; a com- 
plete list may be obtained free by send- 
ing a stamped, self-addressed envelope. 


15 
1,00 


15-ft. hull, can be pow- 
i il, outboard motor, or oars, 
}- 133- . 
Folding Duck Boat 
Hiab Speed Boat fi 
tors (7 ft. 11 


m, wei 
-32: 


‘wood construction, Cae +50 
Sport Runabout (9 ng, 
Sei tor ieciall Sotaoend teaaears}} 
309-310- 78 
Utility Rowboat, (can also be 
for driven by outbsard motor), 224° 50 
MODELS 
Aiccraft Carrier Saratoga (18 
in.) and a Flush-Deck D 
er (6% in.), 226-227-R. 15 
; famous Confederate bark- 
Team sloop. Zisein: hull, 39833607 1.00 


Bluenose, the famous fishing schooner, 173 


PI ) 
Clipper Ship Sea Witch (9%4-in. 
Constitution (“Old Ironsides”), 21 


05-3 
hull), 2. 
hull, 


'7-58-59-1 
Cruiser U.S.S. Ind is (42. 
Farragut’. Flagship. Hartford 
hull), 221-222-1 
Freighter, Ocean (1 


216. 
(33%-in. 


founty (8%4- hull), 
Liner President Pecrny (14% in.), 
Locomotive Model, Hudson Type, Hi 
Gauge js, in. Ae driven By "6-volt 
motor), 329-330-. 
‘Mayflower (24 Fy 
New Bedford Whalebost (hin 
Normandie (20%-in. hull), 264-265. 
Privateer low, Baltimore 
13-in. hull), 228-229-230-1 
Racing Yacht Seascout (42- 
Roman Galley (19-in.), 138-13: 


Shin Model Weather Vane, 66. 

overeign of the Seas, clippe : 
ih hull), 51-82-53: Eater tes 1. 

Spa 

U 


ah Treasure Galleon 


ng Schooner (17% 
tleship Texas (3-it. a 1), rai 
199-200 

Construction ki 


are 
some of these models. 


FURNITURE 


Bed and Armchair Table, 333A 
Cedar Chest, 
Double-Decker Bed, “277A. 
le, American Empire, 241) 
Fireside Bench, Colonial, 1874/1884. 


available for) 
See page 22.) 


le (turning), ‘140. 
RADIO SETS 


FiverTube Short Wave (AC. of DG)y 233 


Bull Electric Headphone Set, 130. 125 
One Tube (battery operated), 103. 25 
Screen-Grid Set, 109.. 125 
Short-Wave Converter Unit, 13! 125 


MISCELLANEOUS and TOYS 
Arbor with Two Seats and 


Garden Gate, 9. 125 

Baby's Crib and Play Pen, 26... .25 
Four-Treadle d Loom, 268A-269A 75 
Garden ‘Trellises, 34 125 
Projector for Photos 125 
Toy Electric Motor, Softwood C 

nd Scottie Pins, 3324. 25 

tume Jewelry, 2754. 125 


Popular Science Monthly 
353 Fourth Avenue, New York 


Send me the blueprint, or blueprints, numbered 
as follows: 


cents 


City and State... 
Please print your name and address clearly. 
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Child’s Sewing Cabinet 


(Continued from page 75) 


place to which to fasten Mary and the 
lamb. Four nails are set into the curb- 
ing to hold spools of thread. The lamb’s 
tail holds the thimble. 

‘The whole should be painted in bright 
colors. The schoolhouse can be red 
with the window panes colored blue. 
The tile roof may be green, orange, or 
white. Mary's dress is bright orange 
with blue and black figures. The lamb 
is white and has a pink ribbon around 
its neck. The sidewalk is painted white 
with black lines for the joints between 
the stones.—D. C. MARSHALL. 


Small Occasional Table 
(Continued from page 74) 


three-ply, a piece of solid walnut is 
best because the edges are exposed. If, 
however, veneer is used, the edges may 
be faced with strips of thin walnut. The 
top may be nailed on if the nails are 
placed where they will be hidden by 
the gallery rail. Small angle blocks, 
glued to the underside of the top, serve 
to make the construction more rigid. 

The gallery rail, marked J, should be 
carefully mitered at the corners before 
the design is cut out so the spacing of 
the design may be adjusted uniformly 
at ends and sides. Assemble the rail 
with glue and nails, set it in place, and 
drive a few nails into the table top 
after drilling holes. The ornamental 
brackets are then sawed out and glued 
and nailed in place. 

After the nail holes have been filled 
and the whole table sandpapered, the 
wood may be stained, filled, and var- 
nished, or given any desired type of 
finish—F. CLARKE HUGHES. 


LIST OF MATERIALS 
No. 
Pc. Description t, W ib 
24 LegpartsAandB 34 1% 4 
16 LegpartsCandD 36 1% 134 
4 Head blocks E 1% 1% 3% 
8 Brackets F % 3 3 
4 Banding G % 4 16 
1 Top % 12% 16 
4 Railing 
(see detail) w% 1% 16 
4 Side rails J 
(see text) % 3% 15 
12 Leg strips K % Me 24 
4. Base blocks L Ah 2% 2% 
Nore: Dimensions are given in inches. All 
stock is walnut except the head blocks E, 
which are white pine, 
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IN 1904... “It was 34 years 
ago that I went over to ‘Pop’ 
Smith’s place to help him clear 
out his woodland. I can remember 
it just like yesterday. That first 
evening, after he’d walked 

me down to the end of the lane 
and wished me ‘good night,’ 

he handed me a corn-cob pipe and 
a package of UNION LEADER— 
‘for company?” he said.” 


TODAY... . “Since that day, 
I’ve found UNION LEADER is 
always mighty pleasing company. 
On my own farm, out by Milo 
Center, I now have three grown 
sons, all of them smoking 

UNION LEADER like me. Looking 
back, I can recollect some skimpy 
years when crops weren't so 
good—but I’ve always been able 
to feel pretty rich just by 

lighting up my pipe.” —Benoni 
Sisson, R.F.D. Milo Center, 


Penn Yan, New York. 


ALWAYS... For more than a third 
of a century, each package of 

UNION LEADER has been packed with 
fragrant, age-mellowed Kentucky Burley 
that’s been cured by a special process to 
remove every trace of bite and burn. 
That’s why UNION LEADER, at a 
dime, is the smoker’s friend. Try a 
tin today! It’s specially cut to 

make easy-rolling, smooth drawing 
cigarettes, too! 


lO 


= Copyright, 1938, by- 
P. Lorillard Co., Ine. 
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Even Stubborn Hair Will 
Stay In Place 


Costs But A Few Cents To Use 
—a bottle lasts for months 


S YOUR HAIR difficult to keep in | 
place? Does it lack natural gloss and 
lustre? It is very easy to give it that rich, 
glossy and orderly appearance so essential 
to well-groomed boys. 

Just rub a little Glostora through your | 
hair once or twice a week — or after sham- 
pooing, and your hair will then stay, each 
day, just as you comb it. | 

Glostora gives hair 
‘ that natural, rich, 
well-groomed effect, 
instead of leaving it 
stiff and artificial 
looking as waxy 
pastes and creams do. 

Try it! A large 
bottle of Glostora 
costs but a trifle at 
any drug store. 


" More than 500 toys were conitructed by the | 
Nanticoke (Pa.) Club during the past year 


Guild Helps Its Clubs 


(Con 


n page 87) 


State Armory on the second Wednes- 
day of each month... “A Practical 
Cover to Save Books” was discussed by 
George Sogge at a meeting of the Stout 
Arts and Crafts Club, Menomonie, 
W William Christensen spoke on 
“Wood Turning as a Hobby.” . . . The 
Hudson (Mass.) Craftsman Club is con- 
structing a model house to scale. 

A year of brilliant achievement is as- 
sured the Rockford (Ill.) Homecraft 
Club with the election to office of three 
men who helped organize the National 
Homeworkshop Guild in 1933 and were 
among its original officers. LeVern T. 
Ryder has been named chairman of the 
local club; Robert A. Horner, vice 
chairman, and E. Raymond DeLong, 
secretary. They were originally presi- 
dent, vice president, and secretary of 
the national organization. Other officers 
of the Rockford club are E. J. Davis, 
treasurer, and F. C. Burritt and R. G. 


| Alcock, directors. 


Projects being constructed by mem- 
bers of the Bushwick Homeworkshop 
Club of Brooklyn, N. Y., include the fol- 
lowing: photographic eplarger, toy 
chest and cabinet, chemical balance, 
and Colonial fireplace. Robert Nelson, 
president, exhibited a children’s clothes 
tree he had designed and built. 


The Fairmont (W. Va.) Homecraft | 


Club reports that it has just concluded 
the best year since its organization. A 
total of 207 toys were made for the Sal- 
vation Army and 50 reconditioned toys 
sent to a local orphanage. Elaborate 
plans are being made for 1938, includ- 
ing the establishment of a large home 
workshop library and a varied program 
of talks and demonstrations. Officers 


| are A. D. Koon, president; B. L. Bell, 


vice president; W. M. Hamrick, secre- 
tary-treasurer; C. H. Alexander, li- 
brarian. 

Edward Morrison won a contest con- 
ducted by the Berkshire Homeworkshop 
Club, North Adams, Mass., to see who 
could make the most useful article with 
only a hand coping saw. He construct- 
ed a combination glove and hat rack. 
Daniel Barton discussed ways of finish- 
ing woods. A list of home workshop 
questions provided amusement for the 
following meeting. 

Through an extensive publicity cam- 
paign in local newspapers, the Crisfield 
(Md.) Homeworkshop Club was able to 


obtain a great many broken toys, which | 
are being repaired and given to poor | 


with any order 60c or 
counerwise send dime oF stamps) 
‘eraftsman_ should 


nfs wos 
eal ood ote dere itee had you want, 


VENETIAN BLINDS 


Make your own at 4 store prices, All materiale apes 
Taslly, ‘assembled with simple home tools. 


s of Specially Priced 
Solid Woods and Veneers From 
All Over the World 
New Process of Inlaying 


CRAFTSMAN “woo ‘SERVICE COMPANY 
Money Back Guarantee — We ship all over the word 
2734 Mary Street MIC, 


Light weight, 
durable, enrstaily boats, 
at remarkably low prices. Madi 
toughest, gulvanized | copt 


yatboard ‘Two or mor 
paess" "af chambers for extra, buoyancy 
Real wave riders: 


and 
Tight weight eee te 
weight livery for pai 
torts, heavy duty craft for outboard 
Dealers Wanted—who can develop v 
COLUMBIAN STEEL TANK COMP 
aaee issourl, 


[EPAGES 


For mending, making and all 


craftsmanship take your choice 
of this trio— Bottle, Tube & Can. 
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Guild Helps Its Clubs 


(Continued from page 116) 


children. The toys were collected by 
the Boy Scouts. Among the projects 
being made by members are radios, 
smokers, magazine rack, model air- 
plane, radio transmitting set, and a 
twelve-pointed glass star lamp. 

A method of making a wood turning 
with only a hand drill and homemade 
tools was demonstrated by O. B. Ray to 
the Vicksburg (Miss.) Homeworkshop 
Club. Mr. Ray used one hand to oper- 
ate the drill and the other hand to hold 
the tool on the stock, which was wal- 
nut 14 in. long and 2 in. in diameter. 
Secretary T. O. Pike says that the 
members considered the finished prod- 
uct equal to turnings made on an ex- 
pensive lathe. 

Woodworking is being studied exten- 
sively by some of the clubs. W. T. Rus- 
sell is giving a course for the Hobby 


One corner of the exhibit at Richmond, Va. 
M. Grove-Hagan carved the wall plaques 


Homeworkshop Club of Bucksport, Me. 
“Fundamentals of Woodworking” was 
the theme of a recent meeting of the 
Creston (lowa) Homeworkshop Club at 
the home of C. H. Thomas. Wood 
turning was demonstrated to the Mark 
Twain Homecraft Club, Hannibal, Mo., 
by W. R. Couch, who has had thirty 
years’ experience in that field. 


“The Mining and Milling of Lead,” a | 


three-reel moving picture, was enjoyed | 


by the Louisville (Ky.) Homeworkshop 
Club recently. New officers are E. J. 
Schwartz, president; C. R. Yester, vice 
president; P. J. McDonnell, secretary- 
treasurer. 
turned over to the mayor's Christmas 
committee, 

The informal hobby show held by the 
Kerrisdale Homeworkshop Club, Van- 
couver, B.C., Canada, at the home of 
the president, Ian McKay, aroused con- 
siderable interest. A similar event is 
scheduled for the fall... The Topeka 
(Kans.) Homeworkshop Club is re- 
arranging its shop and meeting rooms 
in the Y.M.C.A.... Henry J. Jung spoke 
on “Modern Trends in Furniture De- 
sign” before the Hardwood Homework- 
shop Club of Neenah, Wisc. The mem- 
bers discussed the possibility of making 
toys to be given to poor children next 
Christmas and awarding a $5 prize for 
the best toy. 

Fred Sass demonstrated metal spin- 
ning at a recent meeting of the Fort 
Stanwix Hobby Club, Rome, N. Y. 


Two hundred toys were | 


COUNT THE CUBS 


THE WORLD'S FASTEST SELLING AIRPLANE 


‘gona ‘this and taany other 
Fatmous shies 
MARINE MODEL CO. 
Dept. P Mew York, M.Y. 


BECAUSE vou can buy anew 1938 Cub on easy 
monthly payments, because it lists at only 
$1270 F.A.P.factory, and because owners average 
more than 25 miles toa gallon of gas and 30 mile: 

to a quart of oil—here is a plane that YOU can owal 


FLYING COURSE FREE! 


Pay only $425 down and you not only take 
delivery of your new 1938 Cub — the 
safest, most dependable and easiest-to-fly 
plane onthe market today—but you also get 
@ regular course of dual flying instruction 
by government licensed instructors FREE. 


SEND TODAY FOR FULL DETAILS 


concerning the new 1938 Cub and the free 
course of dual flying instruction. Also send 
for free illustrated Cub folder and name of 
your Cub dealer. Paste coupon below on 
penny post card, if you wish. Piper Aircraft 
Comoration, 48 C Street, Lock Haven, 
Pa., U.S.A. 


PIPER AIRCRAFT CORPORATION 
48 C Street, Lock Haven, Pa., U.S.A. 


Please send me full details on the 
free flying course; also free Cub 
folder and name of ‘my Cub dealer. 


driven the wrong, 
road and had to backtrack 
many miles? The Hull 
Streamline Auto Compass always ows 
your direction of travel, p tx back- 
tracking, saver money a {time for only 
t ‘worpivee model 


A Whole Shop Full 
of Tools in One 
For work on all metals, 


alloys. bone, resins, plas 
ti ‘stone, ‘wood, 


jses’ 200 different 
to grind, drill, 


of tedious hand work. Plugs in any 
socket AC or DC, 110 volts. 


STANDARD MODEL 


urdy, little paiva gral Weighs 1 


$1 
G Accessories ire. 


GET A DEMONSTRATION 


CRAFTSMAN’S PROJECT BOOK 


Eayy working plans for making many interesti 
and unusual projects, 25¢ stamps or coin. 


nd Catalog O) De Luxe Model 
Gi §i0°15 Model Ey Project Book "Ci Send C. OD: 


Name. 
Address. 
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It takes more effort than most jo! 
turn out good work with poor too! 
grade save can waste your energy 
je now for 
ound ones 6 
r you carries Atkins Hand 
, and Pruning Tools. Locate 
low to Do It Book for home 


E. C. ATKINS AND COMPANY 
S. Iilinois Street Indianapolis, Indiana 


Gh For Gun 


made easy with 
CARBORUNDUM BRAND 
COATED ABRASIVES 


©@ Sanding is a tedious [7] 

jobatbest. Bucit'salot \y 

easier when you use one 

of the many types of 

sanding sleeves, discs 

and belts made by 

Carborundum. Your 

hardware dealer has them in stock. 
quicker when you have 


ig ma 1 
a Carborundum Brand 


Silicon Carbide Combination Stone in your 
kie. In several sizes at your hardware store. 


@ In sharpening a chisel, 
draw knife or gouge 
you get a better edge 


@ You can smooth welds 
and grind odd parts and fit- 
tings with a Carborundum- 
made wheel. It will save 
ec time and money on a 
lot of jobs. Ask your hard- 
ware dealer about the com- 
plete Carborundum line of 
grinding wheels. 


lt * ose 9 


It’s amazing what you can do with these 
small mounted wheels, Especially handy ia 


close quarters. Scores of different shapes 
are available at yournearest hardware store. 


THE CARBORUNDUM CO., Niagara Falls,N.Y. 


[er tte Cubocortiaa Compery} 


CARBORUNDUM | 


BAND 
ABRASIV 
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Can the Zeppelin 


Come Back? 
(Continued from page 31) 


setback or the end of the road for the 
Zeppelin? 

Proponents of the big dirigibles were 
quick to point out that fire, and not struc- 
tural failure, had produced the disaster. 
Photographs showed that, in spite of the 
fire and explosions, the framework of 
the Zeppelin remained intact and set- 
tled slowly to the ground. It showed that 
it could withstand tremendous strains, 
far in excess of those it would meet in 
fiight. But, so long as the fire hazard re- 
mained, the proponents admitted, the 
Zeppelin was doomed. Approximately 
half of all the big dirigibles built have 
been destroyed by flames. Dr. Hugo 
Eckener, veteran commander of the 
lighter-than-air ships, expressed the 
general opinion when he said: ‘““We must 
have helium!” 


NLIKE hydrogen, this odorless, color- 

less gas is not inflammable. Forty 
years ago, when Count Zeppelin’s first 
dirigible was under construction in its 
floating shed on Lake Constance, helium 
was a rare laboratory gas. It commanded 
a price of something like $2,000 a cubic 
foot. If that rate prevailed today, one 
filling of the LZ-130 would cost more 
than $14,000,000,000! 

However, in the intervening years, 
American scientists have devised meth- 
ods of washing, cooling, and separation 
which enable them to extract helium in 
large quantities from the natural gas of 
several fields in the Southwest. As a 
result, the cost has steadily declined 
until now helium can be obtained for 
approximately a cent a cubic foot. Last 
year, the United States Congress auth- 
orized the sale of 17,000,000 cubic feet 
of helium to Germany for Zeppelin use. 

It will be used for the original infla- 
tion of the sixteen great cells of the air- 
ship, and for replacing helium lost during 
the transatlantic flights. No hydrogen 
will be used on any passenger Zeppelin 
in the future, the German officials of the 


airship line have decided. Only safe 


helium will fill the skyliners. 


ECAUSE America has a virtual mon- 

opoly on the gas, German scientists 
have devised a number of ways for con- 
serving their supply. Before the start of 
a flight, the gas will be warmed to give it 
its greatest buoyancy. During the trip, 
moisture coming from the engine ex- 
hausts will be carefully collected to bal- 
ance the loss of weight as the fuel is 
consumed, and thus make it unnecessary 
to valve off gas to maintain a given alti- 
tude. By these steps, the scientists be- 
lieve they will be able to conserve as 
much as ninety-five percent of the gas 
which hitherto was lost during a trans- 
atlantic voyage. 

The use of helium conquers the fire 
hazard. But another problem will take 
its place. This noninflammable gas is less 
buoyant than the explosive hydrogen. 

(Continued on page 119) 
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HUTHER SAWS 


THE ORIGINAL 
HUTHER DADO 
HEAD 


from our original 
. Naturally, we 
‘Extra 


sibvrsr cute toe ee 
SMOOTH CUTS - 
RIP OR CROSSCUT z 
Smooth cutting saws for crow ext, 


are ee ina variety of | 

, but the No. 1 combination © 
Write for booklet on Sitios for 
filing circular sawe and 


MITRE SAW, 


HUTHER BROS. SAW MFG. CO. 
1290 UNIVERSITY AVE. 


ROCHESTER, N. Y. 


SEND FOR THIS 132- 
PAGE FISHING GUIDE 


FREE! NOZED anglers 


as Courtney Riley 
Cooper, OzaricRipley and oth 
ele eat it Aentiten fish 
ineolors. Baitand lea 
boos, Fhting ees Every aagier 
‘wants this book. Write today £ 
SOUTH BEND BAIT COMPANY 
504 High St. South Bend, ind. 


‘Only Boats With 
Full Length Spray cast 


$. BOAT MFG. CO. (7 
con’ vy. 


goon delivery. attics 
‘der now!" Guaranteads 


-4, KEARNEY, NEBRASKA 


ATCANDID CAMERA 


For 10 days ON APPROVAL! 


listing 100 other radios at factory pri 
TINYTONE RADIO CO., 


‘Speed . . Action . . Excitement 
seats ae =< 
to try it out at our ikl take ath 


apd site, “Tine compartment fr 
fleas opie = SP ORDER RN 
Price of Saly $3.38 Pot 


Candid Camere Supply Cx.,208 W.42 8, Dept. 10, 8-7. 
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1.2 HP. SINGLE 


$39.50 


avin a motor! | 


Just what YOU eg 


4 from $3950 
combina eed 
Heroneles 
al silencing 
ale. 


RKS Ane. 


WwW 
as Indien? 


M 
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BUILT FOR SALT. WATER AS WELL AS FRESH WATER, 


CAN YOU BEAT 
THESE POWER COSTS? 


Save up to $293.80 per month on 
power costs with a KRW FORD V8 UNIT 


50 HP, with KRW VB Unit using natura! gas $46.80 


(1125 BTU) @ 36 per 1000 cv. tt, 

‘with KRW VB Unit wsing gos " 
BO HP vine tor porant (oe 259 145 GO nein 
Above figures show primary fuel costs 
(lubricating oil not included) for operat 
ing a -V8 Unit to develop 50 H. P. 
for 10 hours per day—26 days per month. 
Compare this with electricity @ 3c per 
KWH which amounts to $340.60 per 


month. You can pay for a KRW Unit in 
a few short weeks out of actual savings! 


KRW-V8 Units are daily saving money 
for operators of air conditioning and re- 
frigeration equipment, mills, factories, 
shops, welders, compressors, pumps, well- 
drilling outfits, contractors’ equipment, 
etc, etc. 

For complete information, prices and 
data write us. You can buy’ through your 
local Ford Dealer and benefit by local 
service and low-cost Ford engine re- 
placement feature. 


K.R. WILSONotockst, BUFFALO, N.Y. 


BUILDERS OF SHOP EQUIPMENT FOR FORD DEALERS SINCE 
(West Const: 722 Matee St.,Les Angeles. Export Office: 80 West St, New Ye 


Can the Zeppelin 


Come Back? 
(Continued from page 118) 


It will reduce the lifting power of the 
LZ-130 by seventeen and a half tons. 
Such a loss of pay load will cut the profits 
which can be expected from its opera- 
tion. Only by raising the rate for pas- 
sengers and freight, can the income at- 
tained by the Hindenburg be reached by 
the LZ-130. 


N the course of time, with the danger | 


of fire eliminated, lighter engines may 
replace the heavy Diesels which now 
drive the Zeppelins. This saving in weight 
would restore some of the pay load 
which has been lost. But the designer 
of the rigid dirigible is faced by an ever- 
present dilemma. If he increases pay 
load and buoyancy, he decreases safety; 
if he adds to the safety of the ship, he 
decreases the margin of lift and the 
profit that can be made in operation. 

The crash of the R-101, paradoxically, 
resulted from the fact that the huge 


, dirigible was made “too safe.” The de- 


signers used a metal framework that 
was superstrong—and unusually heavy 
—to overcome the danger of structural 
failure. They reduced the fire hazard by 


| employing large—and heavy—Diesel en- 


gines. As a consequence, the airship had 
a very small margin of buoyancy when 
in flight. Even a relatively slight tear 
in one of the gas bags would be sufficient 


| to let out enough hydrogen to bring the 


ship to earth. Had the great bags been 
filled with helium instead of hydrogen, 
one authority points out, there would 
have been no disaster—for the simple 
reason that the R-101 would never have 
left the ground! 


S American scientists continue their 
researches and as the flying cigars of 

the Germans once more return to the 
transatlantic run, the world is watching 
to see what will happen. On the side of 
the Zeppelin, there are many attractions. 
The rigid dirigible can lift immense 
loads; it can travel great distances with- 


out refueling; it is able to float in the | 
| air while engines or controls are being 


repaired. In these respects, it has the 
advantage over the airplane. On the 
other side of the ledger, however, are the 
disadvantages. A leaking gas compart- 
ment’ may mean disaster; unless an 
abundant supply of helium is available, 
fire and explosion are ever-present dan- 
gers; and, finally, only at elaborately 
equipped fields where mooring masts are 
available can these aerial giants come 
down in safety. 

On the day following the burning of 


the Hindenburg, a syndicated cartoon | 


appeared in many American newspapers. 
Labeled “The Future of the Dirigible,” 
it showed the smoldering ruins of the 
Zeppelin with smoke curling into the sky 
above it to form a great question mark. 
That question mark remains. Only the 
future can give us the concluding chap- 
ters in the story of Count Zeppelin’s 
dream. 
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‘Treet Safety Razor Corporation, Newark, New Jersey 
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Wert CELLARS MADE Dry | 
from the Inside! 


AMP musty cellars are unsanitary, a dan- 
ger to health and a poor place to store 
valuable material. 

Where ground water or moisture seep in 
through cracks or porous spots in the floor or 
walls, you can make and keep your cellar dry 
and sweet—a fit place to work, free from 
odor, mold and rust—by filling the cracks 
and coating the moist surface with Smooth- 
On No. 7. 

This is the one 
practical water- 
proofing that you 
can apply yourself, 
easily, from the in- 
side, to wet or di 
surface and with 
every assurance of 
thorough water- 
tightness, even in 
the wettest seasons. 

Excellent also for 
patching concrete floors, waterproofing Batter’ | 
and machinery pits, sumps, garage, stable and 
washroom floors, brick walls, cisterns, septic 
tanks, water troughs, fountains, fish ponds, 
swimming pools, manure pits, etc. 

Working Smooth-On No. 7 into the origi- 
nal construction is economical procedure, but 
where this has been overlooked, Smooth-On 
No. 7 can be applied to the existing structure 
quickly and at low cost and is entirely de- 
pendable. 

Specifications, working directions, dia- 
grams, and typical examples of what may be 
accomplished will be found in the Smooth-On 
Home and Auto Repair booklet. 

This booklet will also show 
tonishing number of ordinary household re- 

pairs may be made eas 

with big savings in each in- 
stance. 

Get the booklet by return- 
ing the coupon and _ get 
Smooth-On No. 7 in 1 or 
5-Ib. can or 25 or 100-Ib. keg 
from your supply house or 
from us. About 25 lb. re- 
quired for each 100 sq. ft. of 
surface covered. 


Home # Auro 
REPAIRS 


SMOOTH-ON MFG. CO. 
Dept. 58 
574 Communipaw Aves, 
Jersey city, Ne J. 


Please send _ Smooth-On 
Home Repair Book. 


SHOOT BENJAMIN GENUINE COMPRESSED 
AIR PISTOLS ———— 
WITH SAFETY 


ie walls “Targets Free Write Today 
BENJAMIN AIR RIFLE CO.,853 Marion St.,St. Louis, Mo., U.S.A. 
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Windshield Wiper Used 


as Film Squeegee 


fF PHOTOGRAPHIC film is allowed to 
dry without first removing most of 
the surface water left from washing, 
the emulsion will dry unevenly, and 
permanent markings known as water 
spots may be left. To prevent this, some 
amateurs wipe the film with a damp 
wad of cotton wool, a piece of chamois, 
or a cellulose sponge. Cotton some- 
times leaves lint, however, and any of 
these materials may pick up grit. 

A substitute, which has already found 
its way into a number of commercial 
photo-finishing establishments, is a soft- 
rubber windshield-wiper blade, obtaina- 


ble for ten cents. Such a blade will | 


remove excess moisture from the film, 
and it may be kept scrupulously clean. 

With roll film, the wiper is merely 
brought down squarely but gently on 
both sides of the film for its whole 
length. With cut film or film-pack neg- 
atives, the negative should be laid on a 
clean sheet of glass. Holding the neg- 
ative down by one corner, first squeegee 


| one side, then the glass, finally the oth- 


er side. The wiper may be held be- 
tween the fingers, or a metal handle 
may be added. 


Adjustable Reflector 
for Photo Portraits 


DOUBLE- 

PURPOSE 
portrait reflector 
that will often en- 
able one photoflood 
lamp to do the work 
of two may be as- 
sembled from a 
sheet of building 
board or heavy 
cardboard, about 2 
by 3 ft., and an ex- 
tra camera tripod 
having a (Contin- 
ued on page 121) 
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© An Old Town Boat is an all-round 
boat. It’s no sissy! You can race to 
the best fishing spots. You can use it 
hard and long — with the heaviest out- 
board motor. You can’t shake a leak 
in that stout planking. 

Models for sportsmen have tough 
canvas sheathing that never cracks and 
needs caulking. Months out of water 
can’t faze an Old Town Boat, Find out 
about the Old Town “navy.” 

FREE CATALOG i!ustrates boats for sport, 


boats for the family, and 
all kinds of canoes, rowboats, dinghies, Write 


today. Address Old Town Canoe Company, 


ed) 


414 Main Street, Old Town, Maine. 


“Old ee Boats 3 
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and 
ew 


Gulise stip’ Gram icars, W lachaser Seavalfan gues 
corrosive priming—prevents rust and saves cleaniog: 
| In .22 Long Rifle exceptionally fine for pistols and 
| revolvers. Ask your dealer today for the new Leader 
| (22s, For FREE folder address 


‘Winchester Repeating Aras Company 


strea 
S sens: 


ge"Moviegram” Fly 

Citing Inseractions, and 

Weber's 96-page color- 

| catalog of fly castinglure | 
and tackle. Send 25¢ 

| today—to w ne 


est in fly tackl 


Weber Lifelike Fly Co, 


Box 38: 
Stevens Point, Wisconsin 


EXCELSIOR E33, Meriden Conn 
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UNSIGHTLY 
WALLS 


MADE Good AS NEW 


You can easily 
repair holes in 
walls with Rut- 
land Patching 
Plaster. Any- 
one can make 
a perfect job 
with Rutland. 


SHIP move. KITS| 


em $1.50 and up = 


Also Blueprints —Woods—Toola— And hundreds of 
Scaie fittings in Witte Metal, Brass und Boxwood. 
‘Send 16 conta (willbe refunded) for 


GENE’S 220 5451,2 streer 


Dept. P. S., New York C! 


cr 6,000 GHQ Gas 
Engines have been sold 
at $8.50 for the Kit and 
$12.50 for the finished motor 
Now is your chance to buy 
the New Improved kit for 
$5.00 or the ascembled motor 


for $10.00, Send $1.—Shipped 
Exp, Coll, for balance same day. 
Catalog Se,” Dealers WRITH. 


GHQ MOTORS, 8545S East 149 St.__ New York 


ecticaltpater rade, 
cuits, fener. cut-out 


ulckly locates, trouble 


ELECTRIC EYE 


Complete kit, 


Control Unit Kit | 


a toy but 
controls, alarms, signals, door openers, and many 
her onic ‘applications. ‘Terms’ 1/3 ‘cash 
.0.D. Consult us on your 
"We bil to sour specifieations. 


Electric Eye Devices Co.,Dept.f, 51E. 125th St.,New York,¥.¥. 


Write today! Please state age. 
LINCOLN AIRPLANE & FLYING SCHOOL 


219-H Aircraft Bldg. Nebr. 


Adjustable Reflector 


Continued age 120. 


‘rom 


Tripod reflector in use. Data: One No. | 


photoflood in reflector. Superpan film, 
9 by 12 em. Exposure, | second at F/I6 


swivel top. One side of the reflector 
should be painted a flat white; the 
other, covered with tin foil obtained 
from film wrappings. Drill a hole 
through the center of the board and se- 
cure it to the tripod top with a nut and 
washers. 

In use, the reflector is placed on the 
side of the face opposite the lighting 
unit (see P.S.M., Feb. '38, p. 112). By 
adjusting the angle and the distance of 
the reflector, the precise degree of illu- 
mination of the shadows desired may 
be obtained. For general portraiture 
the white side of the reflector should be 
used. For special work where harsh 
lighting is desired, or the mottled effect 
of reflections from water, use the tin- 
foil side. 


Prepared Paper Tests 
Strength of Hypo 


HEN the amateur photographer's 

hypo or fixing solution loses its 
strength, the prints or films will not be 
entirely fixed in the usual time and they 
will be likely to turn brown with age. 
A simple method of testing the strength 
of the solution is by means of prepared 


Upon being dipped into the fixing solution, 
the test strip should lose its yellow color 


paper strips. Soak unexposed and un- 
developed printing paper in potassium 
iodide solution (the room need not be 
dark) until it is yellow; then wash 
and dry it. Cut the sheet into strips, 
and dip a part of a strip into the sus- 
pected solution. If the yellow color is 
not removed in the usual fixing time, 
you may be sure that the hypo solution 
is worn out and should be discarded im- 
mediately_KENNETH MURRAY. 


DOUBLE-CROSSED 
BY GLUES THAT 


Here’s why CASCO makes 
permanent home repairs: 


It sets chemically...forms a heat-proof, 
damp-proof bond. CASCO joints can't be 
weakened by heat and moisture changes in 
your home like old-style liquid glues that 
set merely by evaporation. CASCO saves 
you time and trouble, because you need 
make a CASCO joint only once. 


| Easy to use. Just mix one part CASCO pow- 
| der in one part water. No mess. No heating. 
| And no waste...you mix it as you need it. 


Economical. CASCO plus cold water makes 
a full-strength glue at less cost than ordinary 
liquid glues. CASCO has many household 
uses. (Send for the free book offered below.) 


HERE’S PROOF OF 
CASCO'S STRENGTH 


World’s Largest Wood Airplane 
Propeller is Made with CASCO 


16 feet long... weighs 194 
pounds! Built up of 13 plies 
«+.made to stand terrific 
strain under all weather con- 
ditions. One of hundreds of 
CASCO’S industrial uses that 
require a glue with utmost 
strength and proof against 
moisture, heat and cold. 


WEATHERPROOF CASEIN GLUE 
4 handy sizes—10¢ to 65c 
At your Hardware, Paint 


or Lumber Dealer's 
FR EE NEW 1938 EDITION OF THE 
CASCO GLUING GUIDE 


Fully illustrated, tells how to make lifetime home 
so how to make water-resistant paint, 
yaste.,.tile cement... crack filler...Swed- 
ish putty. New methods for erecting fibreboard 

«-flush door construction... veneering... inlays. 


Send request on penny postcard to 
CASEIN COMPANY OF AMERICA 
| Dept. PS 438, 350 Madison Ave., New York 


APRIL, 1938 
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ANOTHER 


argus 


MINIATURE CAMERA 


The new ARGUS Model C is 
offered in response to thedemand 
for a versatile, high precision, 
miniature camera at a price 
within the reach of everyone. 


Entirely of American manu- 
facture, the new ARGUS Model 
C incorporates features usually 
found only in cameras of foreign 
make or cameras selling at 
several times its price. 


THE MODEL “Cc” 


Outstanding features of the new 
ARGUS Model C are: 


tontinuous helical focusing from 
nity to 31; feet. 


graduated shutter speeds 
‘ second. to 1/300 second, in- 
eluding bulb. 


@ Built-in range finder of the split- 
image, sextant type. 


© Optical-glans view finder. 


@ Convenient finger-tip controls and 
film winder with automatic exposure 
counter. 


© Uses 35 mm. movie film in standard 
36 exposure daylight loading cartridges 
or the Agfa-Argus 18 exposure spool. 
Takes pictures in black and white or 
full color. 


uth 2 56 inches; height 234 inches; 
depth 2 inches; weight 24 ounces. 
A complete line of accessories 
including interchangeable lenses 
will be available soon. 


Write for complete literature 
on the new ARGUS Model C 
and inspect it at your nearest 
ARGUS dealer. 


INTERNATIONAL RESEARCH CORPORATION 
175 Fourth St. Ann Arbor, Mich. 
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One Switch Controls 
Set of Photo Lights 


OR doing photographic work inside 

‘or where lights are used, it is often 
necessary to have more than one outlet 
into which to plug the different light- 
ing units. To control the lights con- 
veniently and keep them from burning 
too long before and after exposure, I 
use an extension cord and double out- 
let box with one pendent switch con- 
trol, as shown. 

If more than two lights are required, 
another double outlet can be added to 
the first with a cord.of any length to 
suit one’s need. When the occasion 
arises, this equipment may also be 
used to set off photoflash bulbs. 

A hole, of course, will have to be 
drilled in the outlet to accommodate 
the two wires. One of the photos shows 
how to wire the switch and extension 
cord into outlet. To add another outlet, 
break the wall at the other end. A plate 
covers the bottom.—ROBERT PUTZER. 


Back of the double outlet box, showing how 
the switch and extension cord are wired in 


Melted Wax Crayons Fill 


Cracks in Linoleum 


CRACKS in linoleum, especially if it 
has a modern pattern, can be concealed 
so as hardly to be noticeable by filling 
them with wax crayons. Choose colors 
to match the pattern, and melt the 
crayons with a lighted match so the 
wax will drip into the cracks. Then 
polish the spot to blend the colors into 
the linoleum.—JAMES F. SCHINDLER. 


Model Railway Cars Lettered 
Neatly with Gold Ink 


For gilt lettering on model railway 


cars, try gold ink, which may be pur- | 


chased at large stationery stores. It is 
applied with a pen. The finished work 


may be preserved by applying a thin | 


coat of varnish after the lettering has 
dried thoroughly.— ARTHUR L. D. ForRD. 


WOOD CARVING and WHITTLING 


AN ARTISTIC HOBBY FOR ALL 


This brand new manual shows you how to 
do every kind of wood carving. How to 
carve jewel boxes, picture frames, trays, 
chests, furniture, etc. How to do chip 
carving, level surface carving, incising, 
carving in relief. Carving human and ani- 
mal figures in the round completely ex- 
plained and simplified. 256 Pages. Fully 
illustrated,—full cloth bound. Send only 
$2.00 and your copy will be sent postpaid, 
or order COD plus postage if you wish, 
Money back if not satisfied. 


Popular Science Monthly—Dept. 48 
353-4th Ave. New York, N. Y. 


IT’S EASY TO MAKE BIG 
SPARE TIME MONEY 
Send for our free plan on how to make $5.00 to $15.00 
8 week in your spare time by taking orders for Pory- 
MONTHLY from ‘your’ friends. No 
Kelling reauired, Turn extta I 


POPULAR SCIENC! 
353 Fourth Aver nt SHEN 


‘into extra dollars. 
|ONTHLY 
‘New York, N.Y. 


take your 


i sor Krew carn 
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How a flash-light lens or a clear glass mar- 
ble acts as a condenser to concentrate light 


Short Cuts for the 
Microscope Amateur 


Continued from page 95) 


and other delicate plant and animal tis- 
sue. The lacquer sets quickly and has a 
favorable index of refraction. Passing 
through high-strength alcohols is un- 
necessary, which is a distinct advantage 
with delicate specimens that shrink 
easily. Tissues are carried through 
various grades of alcohol in the usual 
manner, to 85% or 90% strength. Then 
they are transferred to lacquer thinner, 
which clears them and removes any re- 
maining water. From the thinner, the 
specimens are transferred to the lacquer. 

As a suggestion, tissues might be de- 
hydrated with dioxan instead of alcohol, 
and transferred directly to the thinner 
or even to the lacquer itself, with a 
considerable saving of time. 

You will find ordinary varnishes 
(preferably the quick-drying or four- 
hour types) and lacquers excellent for 
building shallow cells on a spinning 
table, and for ringing cover glasses to 
improve their appearance and seal their 
edges. Various colors can be used to 
dress up the slides. 


MONG the newer sources of illumi- 
nation of interest to microscopists 
are the new silvered lamps designed for 
use with bowl-type indirect-lighting fix- 
tures. These are standard incandescent 
lamps with the spherical half of the 
bulb opposite the base silvered like a 
mirror and provided with a protective 
coating. The silvering acts as a reflector 
to direct the rays in the general direc- 
tion of the base. One of these placed in 
a socket fastened to a block of metal or 
wood makes an excellent microscope 
lamp. The silver coating prevents light 
from passing upward toward the eyes 
of the observer, and at the same time 
directs it downward toward the micro- 
scope mirror. Since no housing is neces- 
sary, ventilation problems are solved 
automatically. 

If electricity is not available you will 
find an ordinary oil lamp one of the best 
of light sources. Place it so that the 
flat side of the flame is picked up by 
the microscope mirror, and arrange a 

(Continued on page 124) 
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GET AHEAD FASTER... 


EARN MORE MONEY 

GET A FREE HOME TRIAL! Without risking a penny 
—prove that a Royal Portable will help you get that raise. 
Whatever your job—salesman, executive, inventor, engi- 
neer, teacher, student—prove that a Royal will help you 
think faster, write faster—get your ideas, letters and re- 
ports down on paper easily—in modern, readable, saleable 
form. Prove that it will pay you (your family, too—if you 
are a family man) to own a Royal Portable! 


own a ROYAL PORTABLE 
ON YOUR OWN TERMS! 


READ WHAT ROYAL GIVES YOU: These 
great features explain why so many thousands 
of families are Royal owners. Built by the 
world’s largest company devoted exclusively 
to typewriters—with standard, full-sized key- 
board and easy, effortless action: Touch Con- 
trol, Finger Comfort Keys, Complete Dust 
Protection, Genuine Tabulator and numerous 
other office features. Royal Typewriter Com- 
pany, Inc., 2 Park Avenue, New York City. 


ACT NOW! SEE what a latest model, factory-new 
Royal Portable can do for your family. Then own 
it on your own terms—cash or only a few cents a 
day. Mail the coupon today! 


With every Royal Port- Royal’ 
able a handsome, Chai 
™ weather Carrying Case. m to type 


ROYAL TYPEWRITER COMPANY. Inc. eEND ND MONE! 
Department B-95,2 Park Avenue, NewYork, N.Y, SEND NO MONEY! 1 


pRake advantage of Royal's 
FREE HOME TRIAL oi- 
fer. Send in the coupon be- 
Jow right away. I got a big 
raise—shortly after pur- 
chasing a Royal 


Instant Typing 


intza Ln) sinewniniam Typewriter, S 
with No. ‘Feil’ me how much you w 
on it’as CASH allowance on a Royal Portabl 


. Street... 
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THE ATLAS HAS 
EVERYTHING | WANT 


Gee your FREE copy 

of this dollar-saving radio 

catalog. Use it as your 

buying guide. Compare 

features and prices of 

famous equipment listed. 50,000 items—parts, 
tubes, tools and the famous “line of 70” 
Lafayette radios. Get the best, FOR LESS. 
Mail coupon for the big catalog NOW. 


WRITE FOR FREE PARTS LISTS FOR ANY 
CIRCUIT DESCRIBED IN THIS MAGAZINE 


RESERVE THE NEW SPRING, 
CATALOG RUSH COUPON. 


WHOLESALE RADIO SERVICE ft 


NEW YORK,N.Y. » CHICAGO, ILL.» ATLANTA, GA. 


lathes and other 
t the power, versatility, 
m 


$59.50—$64.50 


Machinists, 
model makers, Jew 


New DeLuxe SMALL LATHE 


1 th with 8” 
‘alue like it before. 


Free NEW CATALOG |I 


See the amazing new 
Small Lathe, the sensa- 
tional new Metal Shape 
and the complete Atlas 
shop equipment for metal 
and Wood working. Send 
for new 1938 Catalog 
today. 


ATLAS 
PRESS COMPANY 


455 N. Pitcher Street 
Kalamazoo, Michigan 


ety 


on 
never been & 


ity 
[PASTE COUPON ON PENNY POSTCARD 


123 


WITH P.W. I'LL 
PUT THAT ON 


Results are 
Amazing 


Now if you have 

© broken chair 

© loose caster 

© crack or nick in woodwork, 

floor, plaster or tile 

¢ loose drawer pull 
do a quick, expert job of repair- 
ing with wood in cans—PLASTIC 
WOOD —that handles like soft 
putty and hardens into wood— 
wood you can carve, paint and 
drive nails and screws into. Paint, 
hardware &10¢ stores 
sell PLASTIC WOOD 
in10¢ & 25¢ tubes gg 
and 35¢ cans. 


Quickly, permanently joins and 
irs china, 


availablein Metal color. 
.10¢stores. 
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Short Cuts for the 


Microscope Amateur 
(Continued from page 123) 


shade to keep direct rays from the eyes. 
Because of its large area and uniform 
luminosity, an oil-lamp flame is superior 
to many newer types of light for some 
kinds of observation. 

Did you know that a draftsman's rul- 
ing pen makes an excellent clamp for 
holding an insect beneath the lens of a 
microscope? The jaws of the pen grasp 
the specimen like tweezers, and are held 
together by tightening the adjusting 
screw. The pen should be mounted so 
that it can be revolved and moved back 
and forth. One way of doing this is to 
fasten a short length of tubing parallel 
to the microscope stage, and with its 
center line a fraction of an inch above 
it. Slide the pen handle inside the tube, 
making the fit snug enough to hold the 
pen in any position. 


OODEN forceps are handy for 
holding glass slides, and are easy 

to make. Obtain a pair of flat, thin 
strips of wood, like the ones physicians 
use for depressing the tongue, and join 
them at one end with a wooden or metal 
block tapered slightly so that the other 
ends of the strips press against each 
other. Drill holes as shown in the draw- 
ing, and attach a small screw or wood- 
en button to the inside surface of each 
strip so that it will project through the 
hole in the other strip. By pressing the 
buttons simultaneously with your fin- 
gers, you force the jaws of the forceps 
apart to insert a slide. One button can 
be fashioned to form a foot, so that the 
forceps will rest firmly on a flat surface. 
Color filters can be made by dyeing 
the gelatin of bleached-out photographic 
film. If you can obtain some unde- 
veloped film—most photographic-supply 
shops have some outdated film on hand 
that they will give away or sell very 
cheaply—you can bleach it out by im- 
mersing it for fifteen minutes in a stand- 
ard hypo fixing bath. Then wash it for 
about twenty minutes in running water. 


OU can dye the gelatin coatings of 
the film with any of the aniline mi- 
croscope stains, or with one of the vari- 
ous photographic dyes available. Dry, 
and mount in any convenient manner. 
Since photographic film is damaged 
by heat, and may be ignited, it should 
be used cautiously with strong sources 
of light such as an arc or a projection 
bulb. Better for this purpose are filters 
made by dyeing the gelatin coatings on 
bleached-out lantern slides or glass- 
plate negatives. 

Ordinary celluloid, not coated with 
gelatin, can be colored with dyes dis- 
solved in alcohol and acetone, with ace- 
tone predominating. Experiment will 
indicate whether the results are satis- 
factory for microscope filters. 

The action of acetone in welding 
together two pieces of celluloid or 
acetate film suggests a way of making 
small bell jars and other devices of use 

(Continued on page 125, 
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the major tool of science, 

is a fascinating and educa 
tional home hobby for chou- 
sands. You, too, can explore 
the mysteries of the unseen 
world, through the magic of the 
microscope. Bausch & Lomb precision 

amateur microscope Model R (left), 75 
to 300 power; with 455-page book, $21. 
Other models, $14.50 up. SEND FOR 
FREE BOOKLET. Bausch & Lomb Optical 
Co., 234 Bausch Sc., Rochester, N. ¥. 
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Short Cuts for the 


Microscope Amateur 


(Continued from page 124) 

in microscopy. You can use washed-off 
photographic film, the gelatin coating 
of which can be removed by immersing 
it for fifteen minutes in a warm bath of 
5% sulphuric acid; or you can employ 
sheet celluloid obtainable from automo- 
bile-supply stores. Simply cut the ma- 
terial to the shape desired, and weld the 
joints and seams by holding the pieces 
together and placing acetone, with a 
brush or dropper, so that it flows be- 
tween them by capillary action. The 
acetone dissolves the surfaces of the 
celluloid and permits them to weld to- 
gether in a few seconds. 


HE work should be allowed to dry 

thoroughly for a day, before it can 
be considered permanent. Instead of ace- 
tone alone, you can employ a standard 
motion-picture film-splicing cement, 
which consists generally of celluloid dis- 
solved in solvents such as acetone and 
ether. Celluloid should be employed 
only for articles to be used where there 
is no danger of their being set on fire. 
Cellulose acetate (safety film) is prefer- 
able to ordinary celluloid because it 
burns less readily. Either of the ma- 
terials can be bent to permanent shapes 
by heating to about the boiling point of 
water (NOT with a flame!) to render 
them pliable. Hold them until cool. 

Objects mounted on a glass slide 
may be extremely difficult to see 
by ordinary methods. This often is a 
result of the refractive index of the 
object being about the same as that of 
the mounting medium. There are var- 
ious ways of making such objects—a 
snail's tongue for example—easier to 
see. One, of course, is to use polarized 
light, which works wonders with cellu- 
lose materials and a great many others. 
Another is to employ dark-field illumi- 
nation. However, a simple method that 
often works well with the amateur mi- 
croscope is to use oblique illumination. 
This can be produced by inserting a 
disk of cardboard or other object into 
the light beam between mirror and 
stage, so that only a portion of the 
beam passes at an angle from the mirror 
to the object. Larger microscopes hav- 
ing a substage ring for holding filter 
glasses and dark-field stops can be 
fitted with cardboard disks having holes 
or notches cut near the margins. Al- 
though a single hole usually is sufficient, 
combinations of two or more can be 
worked out to give various effects. 


ND here is a fina! hint for the owner 
of a microscope that does not have 
a substage condenser for concentrating 
light on the object: Try placing a large, 
clear-glass marble directly beneath the 
hole in the stage, so that it comes very 
close to the bottom of the slide. The 
marble, acting as a short-focus con- 
densing lens, increases illumination. 
Small bullseye lenses employed on some 
types of flash lights can be used in a 
similar way. 
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Fine ‘Wo rk 
Begins with a 
Disston Saw 


The Disston DeLuxe is the finest home 
workshop saw you can buy. Disston 
Steel! Disston workmanship, of the 
highest standard! On any job you do, 
Disston DeLuxe means easier cutting. 
On something that is a real challenge 
to craftsmanship, you will realize that 
the easy, accurate cutting of this fine 
blade is the beginning of fine work. 


Ask your dealer for this saw by name: 
“‘Disston DeLuxe’, etched on the 
blade. See the high, smooth finish . . . 
accurate fitting. ..keen teeth, that 
hold their cutting edge. Ownership of 
a Disston DeLuxe Saw is of itself in- 
spiration to build pieces of which you 
can be proud. 
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= Combination 


+ $4.50, 


Hollow ‘Ground Combination 
6" 5" hole) $4.30 8” (ry * hole) $5.40 
Fo (ee Rate) Bhi90 Too" yt. AS Bate 80.90 


Use Disston Saws, Tools, Files 


in your home workshop. 
How to choose, use, care 
for, these better tools 
and do better work—all 


| DISSTON 


| rook Ane Fite | 


| MANUAL | 


MAIL COUPON 


TO: HENRY DISSTON 
& SONS, INC. 


Your Name---- 


Address---. 
Check the Hardware Store for Value and 
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YOUR yl! 
Rate ™ 


Nes teh 


You can turn 
out profession- 
al-like work 
with Driver ma- 
chines—they're 
engineered for accu- 
rate, clean-cut re- 
sults. Build trellises, 
garden furniture, 
porch furniture,flow- 

er boxes—yes, a myr- 
iad of projects—in less time—with greater 
economy; no waste motions or material. 
Your friends will be surprised at the 
beauty of line in your work—you're 
bound to get greater satisfaction out of 
your hobby. 


MOST COMPLETELY EQUIPPED 
BAND SAW BUILT! 
BN730 12” BAND SAW 


$3495 fess motor, belt and motor pulley. 


Here's a lot of machine for little money— 
made possible by efficient Driver factory 
methods. Guards, ripping guide, table ex- 
tension, improved cushion-type spring ten- 
sioner, are all part of this great value. Ball 
bearings throughout. Geared control mecha- 
nism for tilting table, Handles big, litte 
and difficult jobs with the ease of a cham- 
pee BN560—10” Model Band Saw with 
ronze bearings, $19.95. 


HIS) BENCH SAW HAS EVERY- 
_ THING! 


@ B737 8" 
BENCH SAW 


$2795 23 shown, with selfindesing mitre 
gauge—72-page manual. 
One home craftsman. says, 
where and I can’t find a machine to compare for 
the money.”” 19” x 15” machine-ground iron_ta- 
ble tilts to 45 degree angle. Ball bearings... Saw 
Blade raised by precision worm gear. Maximum 
depth of cut, 2/4”. B575—same superior work- 
manship, 7” size, $12.35. 

Ask your local Driver dealer for a demonstration 
THE today for, catalog containing complete de- 
tails on these and_ other Engii Power Tools. 
WalkersTurner y Co., Incy 248 South 
Plainfield, N. 
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ve looked every- 


Ave., 


Face of a monarch butterfly. Note the com- 
pound eyes covering most of the head, and 
the curled proboscis used for sucking nectar 


crops at all. So, good and bad, the in- 
sects cannot be ignored. They cannot 
be dismissed as insignificant or unim- 
portant. 

To the hobbyist, watching them at 
work in his ancient Long Island orchard, 
however, their strange ways, uncanny 
instincts, and fantastic life histories 
proved of greater attraction than their 
economic importance. 

In the course of his explorations in 
this living land of Lilliput, he learned 
how ants guard and milk their aphis 
“cattle.” He noted how garden spiders 
wear “boots” of oil to keep them from 
becoming entangled in the sticky 
threads of their webs. He discovered 
that katydids rasp their wings together 
between 30,000,000 and 50,000,000 times 
in the course of a single summer. He 
found that bumblebees sit on their eggs 
like brooding hens. 


NE of the strangest of all the crea- 
tures he encountered is the tiny 
aphis, or plant louse. This green midget 
is so small that it would take sixty to 
equal the weight of one grain of wheat. 
Yet, these insects multiply so fast that, 
if all natural checks were removed, the 
descendants of a single aphis would 
weigh, at the end of one season, more 
than all the humans inhabiting the 
globe! 

By “banding” butterflies with mark- 
ings of aniline dye, he was able to rec- 
ognize individual insects and trace their 
movements on successive days. Some 
returned to the same flowers regularly 
| for weeks at a time; others came once 
and never visited the spot again. 
if Among the most curious of the occur- 


fooles Underfoot 


(Continued from page 47) 


rences he observed were the butterfly 
battles. To the average person, these 
gaily colored creatures appear both 
frail and peaceful. The idea of butter- 
flies fighting seems as remote as the 
idea of flowers locked in deadly combat. 
However, he found that the males of 
many species often engage in desperate 
aerial duels, dashing at each other as 
though bent on destruction, and some- 
times battering their wings until they 
are in shreds. One scientist even re- 
ports a believe-it-or-not instance in 
which a tiny American Copper, hardly 
an inch long, darted at a bulldog and 
put it to flight. 


T THE same time that Teale was 
making notes of the curious things 
he saw, he was striving to record on 
film the characteristic attitudes and ac- 
tions of the creatures he encountered. 
For this work, he uses a compact 34 
by 44-inch plate camera with a double- 
extension bellows. The latter feature 
permits him to take close-ups which are 
virtually life-size. 

In making pictures of insect faces, 
highly magnified, he employs the same 
camera but replaces the regular lens 
with one having a focal length of only 
one inch. When this is used with the 
bellows racked out to the limit, the im- 
age on the ground-glass screen is almost 
a dozen times life-size. Still greater 
magnification is obtained in enlarging 
the picture on bromide paper. The re- 
sult is a photomicrograph produced 
without the aid of a microscope, a clear 
Picture showing every line and hair 
magnified many times. 


N SEVERAL occasions, while fo- 
cusing these magnified pictures, he 
has had curious surprises. Once, for ex- 
ample, he was peering at the ground 
glass, watching the image of a tiny leaf 
hopper come into sharp focus, when he 
saw an even tinier parasitic insect clam- 
ber over the ridge of its back like a 
mountain goat on a crag. Another time, 
minute markings on the head of a frit- 
illary butterfly expanded to assume the 
appearance of a human profile. 

During the taking of the picture, 
the camera is almost always stopped 
down to at least F/22. This is done to 
get the greatest possible depth of fo- 
cus, or distance between the nearest 
and farthest part of the picture in 
perfect focus. Because of the closeness 
of the subject to the lens in this type 
of work, the depth of focus is shallow, 
and “fuzzy” photographs result if the 
lens is used wide open. 

All of Teale’s pictures are made of 
living insects. To get his subjects when 
they are least active, he makes a prac- 
tice of photographing night-flying moths 
at midday and day-fiying butterflies at 
night. Sometimes, to quiet a restive 
insect, he will place it in the refrig- 
erator for a few minutes or give it a 
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sniff of ammonia fumes. This usually 
makes it hold still for the short time 
required for recording its picture on 
film. 

Once, he tried a dozen different ideas 
for getting bees to stick out their 
tongues, in an attempt to record the 
difference in tongue-length between 
honeybees and bumblebees. Finally, he 
let the subjects inhale ammonia fumes 
for a few seconds. Out popped their 
tongues, and out they remained until 
the desired pictures were snapped to 
the photographer's satisfaction. 


IN MANY cases, he told me, he gets 

his shots simply by wearing out the 
insects, putting them where he wants 
them over and over again until they 
hold still. The record for stubbornness 
is held by a black ant. He had to place 
it on a leaf about fifty times before it 
gave in and remained still long enough 
for a fifth-of-a-second exposure. 

When the weather is too windy or 
the sky too dark for outdoor photog- 
raphy, Teale brings his hobby indoors 
with him. Using plants with which the 
insects are usually associated, he pro- 
duces little “sets” on a table top, or 
places the creatures in natural sur- 
roundings within plate-glass tanks. With 
the aid of either photoflood or photo- 
flash bulbs, he records pictures of the 
insects while they are in the midst of 
interesting, story-telling actions. 

In this manner, he has obtained sev- 
eral of his most striking sequences. One 
shows the mysterious cannibal feast 
which ends the mating season of the 
praying mantis; another the gradually 
unfolding wings of a great tan-and-opal 
Polyphemus moth which measured, 
from wing tip to wing tip, nearly half 
a foot. 

As a result of this spare-time hobby, 
the home explorer has accumulated a 
mass of unique pictures, odd facts and 
unusual experiences out of which his 
book has grown. Through his observa- 
tions and photographs, he has enabled 
others to share his adventures on a 
safari through the grassroot jungles 
and to visualize the varied and amazing 
activity of man’s many insect friends 
and foes. 


New Telephone System 
Eliminates Waiting 


‘TELEPHONE subscribers will no longer 
have to wait for an answer after dial- 
ing a number, if a new switchboard 
system is put into general use. The 
subscriber using the new system dials 
a desired number and then hangs up. 
If there is no answer, or if the line 
called is busy, the number is auto- 
matically rung again after a given 
time. This is repeated, until the line 
that was called responds. Then the 
bell of the caller’s telephone rings, in- 
dicating that the connection is made. 


Here is the ideal general utility lathe—for the school shop—for the general 
woodworking shop—tfor the home workshop. Can be adapted for metal-turning. 
It has a heavy, rigid bed of fine-grained cast iron, with accurately machined 
and polished ways . . . a substantial cast-iron headstock, with built-in, remov- 
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The 6/72. 
Mc CULLOCH 


For FORD 
V8 ENGINES 


MORE THRILLS FOR 
FORD V-8 OWNERS! 


The Mighty McCulloch Super- 
charger boosts the popular 85 
H.P. Ford V-8 motor up to 124 
horsepower! Provides faster get- 
away—greater flexibility. Extra 
zip for soaring over highest hills 
—and for giving any car the 
“go-by”. 


THRILLING PERFORMANCE 
PLUS GREATER ECONOMY 


The McCulloch Supercharger, 
with the 38% increased horse- 
power it provides, not only gives 
you exceptional performance— 
but brings you the greater econ- 
omy of 7.3% to 19% better gas 
mileage. What thrills you'll get 
from its remarkable extra per- 
formance and economy! And how 
your friends will envy you! Send 
coupon at once for illustrated lit- 
erature, 


DEALERS! 
Write for Franchise 


eCULL! GINEERIN 
9228 N. Slst St. Milwaukee, 
| C Please send illustrated literature i 
and complete information. 
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Gus Wilson Judges 


a Contest 
(Continued from page 68) 


the trouble?” asked Joe impatiently. 

“You'd never guess,” replied Gus, 
holding the letter up for Joe to see. 

“The trouble went on for several 
days,’ he writes, ‘so finally my brother- 
in-law and I decided to strip the motor 
and examine each part carefully. After 
we had removed the ignition system and 
the carburetor, we went to work on the 
intake manifold. As I leaned down to 
check the intake holes in the side of 
the motor, I squinted into the first in- 
take port and what do you suppose I 
saw? A large mud-dauber's nest was 
completely plugging the hole. Evident- 
ly, when I had the motor down for the 
overhaul, the darned wasp decided it 
was a swell site and went to work build- 
ing its nest. Naturally, it cut down the 
intake and choked the motor.’” 


ELL I'll be darned,” grinned Joe. 
“Next thing you know, we'll be 
hearing that a car won't run because 
trees are growing out of the exhaust.” 
“And that’s not so far-fetched, either,” 
put in Gus. “I got a letter from another 
fellow whose car wouldn’t run, and he 
found twenty-five acorns in his intake 
manifold. He hadn’t been using his car 
for a few weeks, and some cagey mouse 
must have laid up a store there. 
“Then there's a fellow down south 
who blamed a cat for his most mysteri- 
ous car trouble. He was riding along 
one night when he heard a racket that 
sounded mighty like the yowl of a cat. 
He stopped the car and raised the hood. 
‘There was no sign of a cat, but a tiny 
puff of steam came from the front of 
the motor. It turned out that the water- 
pump bearing had run dry and was so 
blamed hot that it boiled the few drops 
of water that leaked out now and then. 
The steam would get trapped between 
the packing and the packing nut, and 
when enough pressure would build up 
she’d hiss out with a terrific yowl.” 


OW many letters did you get?” 
asked Joe. 
‘Haven't counted them yet,” said Gus, 
lighting his pipe, “But there are answers 
from all sorts of people: doctors, law- 
yers, housewives, school principals,—” 

“Get any from rival garage mechan- 
ics?” interrupted Joe. 

“Yeah,” nodded Gus. “And by the 
way, speaking of garage people, what's 
the idea of you sending in an answer?” 

“Me?” sputtered Joe. 

“Yes, you,” grinned Gus, with a twin- 
kle in his eye. “Take a look at this.” 

Joe Clark leaned down to read the 
letter Gus held in his hands. At the top 
of the page, neatly penned in unfamiliar 
handwriting was a name and address: 

Joe Clark, 
(Joseph M. Clark), 
Staten Island, N. Y. 

“Looks as though you've got a name- 
sake who reads POPULAR SCIENCE 
MONTHLY,” said Gus, with a chuckle, 
as he tossed the letter back on the heap. 
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Wonders Through The 
MICROSCOPE 


A new book which tells you all 


about MICROSCOPY. Turn 
an inexpensive microscope on 
hundreds of specimens within 
a stone’s throw of your front 
door and you step off into a 
new world of wonders. Com- 
plete Manual for amateurs. How to use 
equipment, secure and preserve specimens, 
take photomicrographs, etc. Numerous il 
lustrations, Full cloth bound $1.00. 
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Magnetic Chemicals 
(Continued from page 97) 


| dissolve in their own water of crystal- 


lization, the moisture that actually 
forms a part of their crystalline struc- 
ture. Suspend a piece of thread about 
a foot long, and place a drop of the 
ferric chloride solution in a quarter-inch 
loop at the bottom end of the thread. 
The hanging drop will be attracted 
whenever you bring a magnet near it. 


IF YOU do not already have the fer- 

ric chloride for this experiment, you 
can make it yourself. Place about 
ten cubic centimeters of hydrochloric 
or sulphuric acid in a beaker and add 
small bits of iron to the liquid. Keep 
the beaker warm, and continue to add 
iron, until no more bubbles of gas 
arise. Filter the resulting solution, 
and dilute it with water to a volume 
of about 200 cubic centimeters (about 
seven fluid ounces). Then add ammo- 
nium hydroxide, a little at a time. This 
will produce a brown precipitate of fer- 
ric (iron) hydroxide. When no more 
precipitate is formed, you have used 
enough ammonium hydroxide. Wash 
the precipitate by decantation—that is, 
by pouring off most of the liquid above 
it, refilling with pure water, shaking, 
and letting the precipitate settle to 
the bottom. Repeat this several times. 
Next, filter the solution to recover the 
brown precipitate. It will take some 
time for the slimy ferric hydroxide on 
the filter paper to be freed of the liq- 
uid. Finally, dissolve the precipitate 
in the least possible amount of hydro- 
chloric acid, gently heating the liquid 
meanwhile. The result will be a strong 
solution of ferric chloride, suitable for 
use in the magnetic experiment. 


VIDENTLY, many more substances 
are magnetic than you imagined 


| when you experimented with your toy 


magnet. Besides the ones you have 
just produced, chemicals possessing 
magnetic properties include a sulphide 
and an oxide of iron—the latter an ore 
known as magnetite or more popularly 
as lodestone. Magnetic metals of the 
Heusler-alloy type may be made from 
various combinations of metals, such 
as one ‘containing sixty-one parts of 
copper, twenty-five parts of manganese, 


| and fourteen parts of aluminum. Pure 


oxygen, surprisingly enough, turns out 
to be magnetic when it is transformed 
into a liquid at a temperature of nearly 
300 degrees F. below zero. Experi- 
menters have placed a small cupful of 
liquefied oxygen beneath the poles of a 
powerful electro-magnet, turned on the 
current, and seen the fluid climb right 
out of the cup and onto the pole pieces, 
where it remains stuck until the com- 
parative warmth of the surrounding 
air boils it away! 

Using only two dry cells and a few 
drug-store chemicals, you can perform 
a pretty electrochemical experiment of a 
different sort. First warm about half 
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M A. B-CK-GEARED 
i ‘CREW-CUTTING 
PRECISION LATHE 

‘Weight 320 Lbs. 


Sold on Easy 
Payments as Low 


No. 4I5-YA, O1(" swing by, 9! bed Workshop 
Bench Lathe with Horizontal Motor Drive, 14h 
Reversing Motor, Switch, Belts and $11 700 
Adjustable Belt Tension Countershait 

($15 Down—$6 Monthly for 18 Months) 


THE MOST USEFUL OF ALL TOOLS 
IN ANY AUTO SERVICE SHOP 


Cc your investment in shop equipment, and do your 
work on this profitable all-purpose lathe. 95% of the 
modern motor service work can be done on the 9-inch 
Workshop South Bend Lathe. With attachments it handles 
the six most important auto jobs—refaces valves—finishes 
pistons—bores rebabbitted connecting rods—makes bush- 
ings—cuts screw threads—trues commutators. 


Features—Twin Gear Reverse to Lead Screw, Ball Thrust 
Bearing on Spindle, cuts screw threads from 4 to 112 per inch, 
34-inch hole through spindle taking collets up to }4-inch, 
Made in 3’, 314',4’ and 414! bed lengths. 
White — Qverates from ordinary lamp socket at 
less than 2 cents per hour. 
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“How to Run a Lathe’’ 


SOUTH BEND LATHE WORKS 
821 E. Madison St., South Bend, Indiana 
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PHILA, MACH. CO., (Dept. AS), 118 N. SIXTH ST., PHILA., PA. 


130 


Please mention Popctar Sctexce Moxtuty when answering advertisements in this 


ne. 


ey 
How to Have Fun With 


Magnetic Chemicals 


) 


(Conti 


rom pi 


a gram of starch, or a piece as large as 


a pea, in 200 cubic centimeters of 
water. Add about five grams of po- 
tassium iodide crystals, and several 


drops of alcoholic phenolphthalein so- 
lution. 


LACE this liquid in a glass U tube 

of, say, half-inch diameter and six 
to ten inches high. Thrust a wad of 
absorbent cotton into each limb of the 
tube, so that the two wads will finally 
be near its bottom and about three 
inches apart. Remove the carbon rods 
from a couple of old flash-light cells, 
connect them to your pair of dry cells, 
and place one rod in each limb of the 
tube for electrodes. 

For a short time after the electric 
current begins to flow through it, the 
liquid in the tube remains colorless, 
Soon, however, the solution surround- 
ing the negative carbon turns red, while 
the fluid around the positive carbon 
turns blue. The result is a striking red, 
white, and blue display, mystifying to 
the onlooker who is not in on the 
secret. 

What actually happens is that the 
electric current breaks up the dissolved 
potassium iodide into ions, or charged 
particles of potassium and iodine. The 
potassium ions are attracted to the 
negative carbon, where they react with 
the water to form potassium hydroxide. 
In the presence of this alkali, the phe- 
nolphthalein solution turns red. Mean- 
while the iodine ions are attracted to 
the positive carbon, where they form 
ordinary iodine. As in tests for iodine 
or starch, the mixture of these two 
chemicals at the positive carbon gives 
a blue color, The cotton plugs near the 
bottom of the U tube prevent the col- 
ored solutions from diffusing into the 
lower, colorless fluid as the experi- 
ment proceeds. 
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Question Bee 


CHECK up your score in the Question 
Bee on page 63. In the list below, the 
letter alongside each number indicates 
the correct answer to the corresponding 
question. Give yourself four points for 
each one you had right. A total of 80 
to 92 is good; 92 to 100 is excellent. 


QUESTIONS 
Le 6c 11. b 16. b 21.¢ 
2¢ 7b 12. da 17.4 22. ¢ 
3. ¢ 8c 13. ¢ 18. ¢ 23. b 
4e aXe 14. ¢ 19. b 24.4 
5.e 10. a 15. b 20. ¢ 25. a 
PICTURES 
1. Scotch yoke 6. cam 
2. rack and pinion 7. eccentric 
3. bevel gears 8. ratchet wheel 
4. worm drive 9. universal joint 
5. bell crank 10. Geneva wheel 


POPULAR SCIENCE MONTHLY 


ontrolt An 
als 


1 Bob Mixe—plowind by 


he tra! 
ansmitter on 


he tractor Wil 


this I 
antenna oF * 
dialed from the f* 
steers and stops " 


wh 


and success tomorrow 
to give 


today what selence and industry Plan for 
es of the wortd 
. by 


SCIENCE Editor: 


cand indust 
-SCREEN Is produced in Cinecolo 


POPULAR sciel 


Se 


POPULAR 
NCE MONTHLY. 


Here's 
known to Sel 


NAME OF 
MY NEIGHBORHOOD THEATRE, 


THEATRES ADDRESS. 


Editors of POPUE 
ditors of POPUC? 
Pleas . OER SCI 
e SE 35 IENCE MON 
yo ND thle coupon lt tae i + ail 
u . i 
haven't seen POP! pe iva ever Been PORULA ity 1 
s ULAR ! operation i : RR SCIENCE- 
‘CIENCE-O|} 1n in having it by ON-THE-SCREEN. i 
N-THE-SCRE rought here will be at iy Teatghibort 1 
EN | MY NAME 6 rently appreciated, hood movie. Your} 
MY ADDRESS. 1 
H 
i 
1 
1 
1 
1 
1 


CLAUDETTE COLBERT tells how the throat- 
strain of emotional acting led her to Luckies.: 


is a real strain on the 
That’s why an actress thinks twice 
Miss Colbert 


I’m convinced 


*‘Emoting to order” 
throat. 
before choosing a cigarette. 
says: “After experimenting, 
that my throat is safest with Luckies.”’ 

Ask a tobacco expert why Luckies are so 
easy on the throat. He’ll undoubtedly ex- 
plain that the choice tobacco Lucky Strike 


buys, makes for a light smoke. And he may 
add that the ex 
takes out certain i 


clusive ‘“Toasting’”’ 


process 
itants found in a//tobacco. 


Here’s the expe:ts’ actual verdict... Sworn 
records show that,among independent tobacco 
experts not connected with any cigarette 
manufacturer, Luckies have twice as many ex- 


clusive smokers as all other brands combined. 


: WITH MEN WHO KNOW TOBACCO BEST- IT’S LUCKIES 2 TO 1 


ott 9 Ms Anan Tet Coy 


